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miniature 
REFERENCE CELLS 


(Type 5313) 
Designed for use in industrial 
equipment, these miniature reference 
cells are made with an unsaturated 
electrolyte. They can be supplied 
either unmounted or in black 
perspex cases as illustrated. 


specifications 
e.m.f.: 1.0193 + 0.0005 volts 


Temp. Coefficient: ess than .0| % over the range 
10°C — 40°C i.e. approx. 0.0003°%% per 
degree Centigrade 


Internal Resistance: jess than |000 ohms at 25 C 


Dimensions: 
Height: 24” Tcm 
Width: I” 2icm 


Werndee Hall, South Norwood 
London, $.E.25. ADDiscombe 6046-8 
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MOBILE VACUUM PUMPING STATIONS 


“Speedivac’’ “VACUUMOBILES” are 


completely self-contained vacuum 


pumping units and are available with 


any combination of mechanical and 


vapour diffusion pump and or booster 


pump. They can be supplied with full 


vacuum instrumentation and _ with 


semi-automatic control if required. 


Let us know about your application 


and we will gladly advise you on the 


correct ‘‘Speedivac’’ system to use. 


] 
EDWARDS HIGH VACUUM LTD | 
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RELATIVE HUMIDITY MUST 


Assmann Hygrometer 
measures humidity 
to 1% of accuracy 


In the manufacture of textiles, photographic film, 


tobacco, paper and confectionery, in printing, food 
storage and research, the accurate measurement of 


relative humidity is of major importance. 
With the Assmann Hygrometer relative humidity 


of the air can be measured to an accuracy of 1%, 
Electric or Clock aspiration and a wide range of 
thermometers are available. Send for leaflet 798/N. 


C. F. CASELLA & CO. LTD, (Dept. N), Regent House, Fitzroy Square, Lofidon, W.1 EUSton 3944 5 6 7 


The SCORAH Automatic Electric 
all glass WATER STILL (patented) 


Automatic Can be left on without attention. Heater 
current cuts off if water supply is interrupted, or inade- 
quate or forgotten. When receiver (5 litres capacity) is 
full, current cuts off. When distilled water is drawn from 
receiver, the still resumes operation until receiver is 


rehlled 


Purity Electrostatically charged condenser droplets 
ean pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 


ensures absence oft such contamination, 


Efficiency Heater of Scorah design and manufacture 


litres per hour (the 


consumption 1,700 watts, output 2.4 


1] theoretical vield). Cost 34d. per gallon at Id. per umit. 


This unique water still isin use in a number of research 
iOspitais where water ofthe highe purity is essential 


Safety The heating element is out of contact with the 


Price, complete with heater and all electrical feed water, thus eliminating danger from “live”? water 


equipment 230 volt (a.c. only) £30- O- 0 supply or electrolvtic effects or “burn out™. 


Inclusive of carriage and packing in U.K 
Assembly No retort stands or clamps are required. 
The 24-in. diameter ball joint gives a strainless set-up. 


Outlet cap on boiler for quick periodical drain-off of sedi- 


L. Vv. D. SCORAH, M.Sc ment. The still may be installed on a shelf or platform 


Manufacturer of ¢ SCORAH" Blowp:pe about 1 ft. above bench level near a sink and enclosed in 
a transparent plastic cover to keep out dust. 


44 NORTHFIELD ROAD, KINGS NORTON, Phoenix heat-resisting glass Interchangeable ground 
BIRMINGHAM, 30. KINGS NORTON 1885 __ £lass joints. 


q 
\pril 22, 1961 
; ‘ 
j 
: 
i 
| 
i} 
| 
. 
i 
r 
| 
| 
aah). 
wer 
~ 
| 
i 
} 
4 
= 
; 


NATURE 


One of the Laporte plants producing Titanium Oxide 
One of the Laporte plants producing the Raw Materials of Progress 


Laporte Industries Limited London England 
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Westminster 
Hospital 
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Sofnol non-hygroscopic Soda-lime 
is used in leading 
London Hospitals and throughout 
the world for anaesthetic and 


metabolic apparatus. 


NON-HYGROSCOPIG 


SODA-LIME 


HILL, 
$.E£.10 


WESTCOMBE 
LONDON, 


SOFNOL LTD., 
GREENWICH, 


TAS SL 324 


NATURE 


The wide choice of Schott Optical glasses 
has been enlarged by a further 26 types— 
the results of constant research and more 
exacting demands. In addition a selection 
of radiation stabilised types is also 
available. Details supplied on request 


Coloured Filter Glasses 


in optical quality for the manufacture 
of precision filters having precise trans- 
mission characteristics. Detailed infor- 
mation in a new Catalogue is now 
available 


Interference ‘ilters 


of particularly high selectivity (maximum 
suppression of the spectral background) 
in the spectral range 300 mu to 2,000 m 

Extensive stocks are held so that a wide 


choice of wave length is available 


Surface Coatings on Glasses 


arent 


and sen 
oot 


Anti-reflection i-transpar 
mirror coatings on flat surfaces. H 
transmitting mirrors (cold) mirrors 

infra-red reflecting and tinted coatings 
A special process permits the coatir f 


large surfaces 


Radiation Shielding Glasses 
for Nuclear Engineering 


available in densities trom 2.5 to 6.2 
of high quality and in best possible 
freedom from colour Among these 
are severa! cerium stabilised types 


JENA®® GLASWERK SCHOTT & GEN., MAINZ 
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DORAN INSTRUMENT CO, LIMITED 


PORTABLE WHEATSTONE BRIDGE 


This ts an extremely accurate and portable instrument, operating 


April 22. 1961 


from internal dry battery Special provision is made so that 


external batteries and galvanometer can be employed when 


required. This portable Wheatstone Bridge can be used without 
modification for the accurate location of cable faults by the 
Murray and Varley Loop Tests An additional feature is the 
availability of the adjustable resistance arm fi use as a 4-dial 
decade resistance box Available in a bakelite case if preferred 


instead of teak as shown in the illustration 
Dimensions: 11! in.x 7} in. «6! in. Weight 10) Ib 


Three ranges are provided of 1 microvolt to 18 


millivolts, 10 microvolts to 180 millivolts, and 100 


microvolts to 1.8 volts Accuracy 0.0] ol 
maximum reading of range in use. In the latest 
del provision is made for controlling the supply 
ts independently, and the switchgear and 


ed to give 


LSB COMPONENTS LTD 
are experts in COIL WINDING and 
ENCAPSULATION and manufacturers 


of highly specialized electronic components 


to specification. Your inquiry will be dealt 


th prompt 


Please write for full details to : 


DORAN INSTRUMENT CO, LIMITED 


(MEMBER OF THE DERRITRON GROUP) 
24 UPPER BROOK STREET MAYFAIR LONDON W1 Tel. HYDE PARK 2291 
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“E.R.L.” 


RUBBER 
HOLDERS 


for 
TEST TUBES, AMPOULES, BOTTLES, 


ETC. 


@ ADVANCED DESIGN 
Elastic internal parts of each Holder ensure support and grip, if 
required, of Test Tubes, Ampoules, Bottles and other objects within a 
wide range of their outer dimensions. 


@ APPROVED BY USERS s 


Supplied against repeat orders of Scientific Laboratories, ‘Teaching 
Hospitals and Manufacturing Chemists either in soft red organic 
rubber or harder type black synthetic rubber. 


@ 8 STANDARD SIZES 
Ref. No. Number of Caviti f 
TTS 100 
TTS 56 


f each Cavity 


TTS 50 
45 
TTS 28 
TTS 18 1° 
TTS 1§ I 

HH I II assorted 


” 


@ EASY CLEANING 


A small hole is provided at the bottom of each cavity of every Holder. 


@ PRICE {1 or >2.80 each. 


@ Also available in Flexible Orange Vinyl Plastic at 16 - or $2.25 each. 


ESCO (RUBBER) LTD. 


Manufacturers of Rubber, Silicone Rubber and Plastic Products 


34/36 SOMERFORD GROVE © LONDON N.16 


. 
N \ I L R 

1 
— 
OF 

cad 

: 
| 
= 
Rg 
4 
4 
fe 
a 


XCViii NATURE April 22, 1961 


GEL FILTRATION with 


A technique 
for separation 
of substances 
of different 
molecular sizes. 


Now extended possibilities with 


Typical applications: Ss A Cc T fe) Ss 


Desalting of protein solutions 


The Sephadex types G25 G50 G75 are available as: 
Fractionation of polymers 

> . . . oearse industrial uses and when high flow rates 
Group separation of biological 


are important 


extracts 
a = Medium standard laboratory uses 
Lower limit 1} Fine experiments where higher resolution is essential 
for complete exclusion: 
Sephadex G 25 Mw 3,500— 4,500 | 
Se; lex hAw ) 1 0 | 
Sephadex G 75 Mw 40,000 00 || 
| IR} PHARMACIA uppPSALA SWEDEN 
Representatives Write for our NEW enlarged booklet 


AUSTRIA: Contex Ges. m. & H., Wien 1, Wipplingerstrasse 25 - AUSTRALIA: Andrew Thom, Lid., Athom House, 261 Broadway, 
Sydney - BELGIUM: N. V. Societé Belge d'Optique, 108, Rue de la Prairie, Gent « DENMARK: A/S Pharmacia, Lindeallé a, 
Copenhagen — Vanlose - FINLAND: Pharmacia Oy, Alexandergatan 48, Trappa As, Helsing fors ~ FRANCE: Jarre. Jacquin, Recherches 
et Laboratories, 18, Rue Pierre Curie, Paris (V‘) » GERMANY: Pharmacia G. m. 6. H., Bad Naubeim, Parkstrasse 12 » GREAT 
BRITAIN: Savory & Moore, Lid., 60:61 Welbeck Street, London, W. 1. « HOLLAND: Van Oortmerssen N. V., De Ruyterstraat 48, 
The Haque ~- NORWAY: A B Pharmacias informasonskontor, co Arne Orvig, Darresgate 2, Oslo - SWITZERLAND: Opopbarma 
A.-G , Postfach, Zurich 25 - UNITED STATES: Pharmacia Fine Chemicals, Inc., Sales Office, Box 1010, Rochester, Minn. 
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Potentialities per pound 


Both per £ and per Ib., each 
Serviscope* offers greater 
flexibility, accuracy and reliability 
than any oscilloscope of 
comparable specification. 

A radical reassessment of design 
and production techniques 

has enabled smaller, lighter, 
instruments with many improved 
features to be offered giving a 
far higher performance than 
their low price would suggest. 


Weight: 26 lbs. 5 


D.31 double beam 
Serviscope* 


single beam oscilloscope 
has the same specifications 
with a single t n 


ibs. Price £75. 


Telequipment Limited, 313 Chase Road, Southgate, London, N.14. Tel: Fox Lane 1166 
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BY THE THERMAL CONDUCTIVITY METHOD @ Gas Blender 


(Automatically mixes forming gas and other binaries) 


e@ Hot Wire Filaments in Matched Pairs i " A 
(Available from stock) @ Explosion-Proof Units 


+ On-Stream Detector Cells BY THE GAS DENSITY METHOD 


@ Chromatography Detector Cells 
For '4’’ Columns and Capillary Columns @ Detector Cells 


Temperature Regulated Cells to 300°C + on 
Portable Analyzers (Gas Masters) Required 
> —Linear Across Broad —Non-destructive to 
@ Panel Instruments Ranges Sample 
Indicate — Record—Control them 1% 


ACHEMA United Kingdom Distributor: Benelux Distributor: 

Exhibition June 9-17, 1961 Shandon Scientific Company Ltd. N. V. Balansen-en Gewichtenfabriek 
Holle 7A 6 Cromwell Place Julian H. Becker 

Stond 02 London, S.W. 7 Crommeliniaan 77 


Delft, Holland 


GOW-MAC instRUMENT COMPANY 


100 KINGS ROAD, MADISON, N. J., U.S.A. CABLE ADDRESS: JIMAC, MADISON, N. J. 


GAS ANALYSIS BY THERMAL CONDUCTIVITY SINCE 1935 


ZENITH 


Automatic 
VOLTAGE REGULATORS 


with Electronic Control 


CORROSION- 
PROOF 
all-plastic pumps 


“INERTON” 


@ Resistant to Acids, Alkalis, Oils, Alcohols... 


A large range of stabilizers 
is available for installations 
requiring a constant voltage 
within +1% from a i 
supply fluctuating 
up to +10 or 

15% to +5%. 

Single- and 
three - phase 
models from 7 
to 25 kVA _ per 
phase are de- 
tailed in our cata- 
logue, which will 
be sent on 
request 


“Inerton” pumps convey an extensive range of 
liquids, starting with distilled water, because it is 
not contaminated by the pumps, and ending with 
some of the most corrosive liquids, because the 
pumps remain completely unaffected by them. The 
standard types are made of hard PVC but they can 
now also be made of Polytetrafluoroethylene, at 
roughly treble the cost. Apart from centrifugal 
pumps, immersion models are now also available 


Complete absence of metal in the path of liquid 
ensures constant pH, high chemical resistance, no 
corrosion, no contamination of liquid by traces of 
metal, long life, quiet operation The pumps are 
self-lubricated and there is therefore no pollution by 
grease or oil. Their seal is self-adjusting. Output 
from 1/8th to 45 gallons per minute. Leaflets with 


The ZENITH ELECTRIC co. Ltd. further details will be sent with pleasure 
ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 

Phone WiLiesden 6581-5 Grams: Voltaohm, Norphone, London GLEN 
MANUFACTURERS OF ELECTRICAL EQUIPMENT GCRESTON LTD. 
INCLUDING RADIO AND TELEVISION OMPONENTS 
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DARD 


1 SECOND IN 6 YEARS corresponds to a Standard Deviation of 1 microgramme 
on a 200g balance. Such is the remarkable accuracy attained on a Stanton High Preci- 


sion balance. That's why the laboratories in 5 continents, charged with maintaining the 
world standards of mass, turn to Stanton for their precision balances and weights. 


That is why the | 


STANTON 


THERMO - RECORDING BALANCE 


has achieved its success 


The THERMO-BALANCE automatically records weight, 
time and temperature changes. Air-damped, suit- 
able for total load of 50g; may be supplied with 
sensitivity of Img or 1/10mg. Standard furnace 
(illustrated) suitable for 1000°C, but alternative 
furnaces for both high and low temperatures can 
be made. Once set, the Thermo-Balance will repro- 
duce and record weight changes, time and temperature 
- for periods up to several days. 


Fully descriptive leaflet available 


S TA N TO N Thermo-recording Balances 


STANTON INSTRUMENTS LTD: 119 OXFORD STREET: LONDON, W.1 
Read. Trade Mark Telephone: Gerrard 7533 . Cables: Stanbal London 


April 22. 1961 
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Wild-eyed, but a wizard with figures, this missing ex-Company 
Director claims he was driven frantic by his colleagues’ failure 
to take advantage of the excellent facilities offered by 
ASSOCIATED LEAD for supplying Lead and Antimony in all their 
forms. Particularly, in his case, LEAD, TIN, ANTIMONY and their 
alloys ; 99.999, PURE LEAD, TIN and ANTIMONY ; SOLDERS; including 
Solid and Cored Solder Wire, ANTIFRICTION MATERIALS; ANTI- 
MONIAL LEAD; CABLE ALLOYS; LEAD SHEET & PIPE; DENSE LEAD 
SHIELDING for Nuclear Work. Has a habit of muttering “Time, 
money... May have fled the country. 


This ann t is issued for and on behalf of 


i yuncement i a 

ASSOCIATED LEAD uimitep 
EMENTS HOUSE, 14 GRESHAM STREET, LONDON, E RESCENT HOUSE, NEWCASTLE; LEAD WORKS LANE, CHESTER AZT 

Erp Enqui to: Associated Lead Manufacturers Export ¢ Ltd., Clements House, 14 Gresham Street, London, E.C.2 
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This is the SP.700 Spectrophotometer. One 
of the most advanced aralytical instruments 
of its kind. Precise—versatile—reliable—made 
for analysis through a spectral range of 
Ultraviolet, Visible and Near Infrared. The 
SP.700 records a detail of the composition of 
unknown mixtures—detects minut: traces of 


the most elusive elements—completes in minutes 


a task which would take hours or weeks by 
other methods. Used by scientists in the great 
University and Industrial Laboratories of the 
world. Made by Unicam Instruments Ltd., 


Arbury Works, Cambridge. 


SP.700 Recording Spectrophotometer 


ARBURY WORK CAMBRIDGE 


UNICAM INSTRUMENTS LIMITED 
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microbiological reagents and media 


THE ONLY COMPLETE LINE 


DETECTION or THE SALMONELLA-SHIGELLA croup 


Bacto-SS Agar 
is a selective medium especially designed for use in isolation of strains of the typhoid-dysentery group 
Although MacConkey Agar does not inhibit coliform bacteria it 
does afford excellent differentiation of colonies of pathogens from 


those of the lactose fermenting bacilli 


fastidious Shigella and Sai/monella strains. The selective acuion of 
this medium restrains to a large extent the development of coliform 


bacteria with minimum restriction of fastidious strains of the 


pathogens. Because of the inhibitive action of the medium of . 
coliform bacteria, it 1s possible to inoculate the medium heavily Bacto-Tetrathionate Broth Base 
with faeces thereby greatly increasing the chance of positive isola- Bacto-Selenite Broth 


ti sles containing very few thogen 
ms from samples ¢ mets —— enrichment media for isolation of intestinal pathogens. These are 


excellent aids in the detection of carriers and examination of other 
materials for members of the Sa/monella-Shigella group 


Bacto-Bismuth Sulphite Agar 
mn of Salmonella typhosa Please send for the latest technical information. 


um permut the use of 


is a highly selective medium for isolatx 


The unusual selective properties of this me 


large inocula of faeces and other suspected material without over- 
growth of extraneous intestinal bacteria 


Fa} complete 

he. 

Pa Bacto-MacConkey Agar laboratory 
iS is an excellent differential medium for use in conjunction with 

e Bacto-SS Agar and Bacto-Bismuth Sulphite Agar. This medium service 

i’ supports rapid and luxuriant growth of even the most fastidious 

od 
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Ultra-Violet « Infra-Red Sampling Instruments 


ULTRA-VIOLET ABSORPTION CELLS INFRA-RED ABSORPTION CELLS 
VARIABLE path-length cells for liquids VARIABLE path-length cells for liquids 


FIXED path-length cells for liquids FIXED path-length demountable and 
sealed cells for liquids 


KBR EVACUABLE DIE MICROCELLS for liquids 


for making 13, 15 and 16 mm. Discs GAS cells in pyrex and metal 


HYDRAULIC 30-TON PRESS HIGH-SPEED VIBRATION MILL 


especially designed for KBr Disc indispensable for KBr 
Technique Disc Technique 

Rotating Electrode (Solution available for 230 volt 50-cycle 
Excitation) S;ark Unit and 110-volt 60-cycle mains 


ROCK-SALT POLISHING KIT 


RIC Sampling Instruments are marketed by the leading spectrometer 


manufacturers of the world Descriptive literature on application 


RESEARCH INDUSTRIAL INSTRUMENTS CO. 
116 Lordship Lane, London, $.E.22. Telephone: Forest Hill 2281 /2 


rx! 
A 
erty 
th 
; 
sa 
Be 


ol 


April 2». 


NATURE 


A TRIUMPH FOR SCIENCE 


arn 


N Nature of Ovete 1957, p. we 
prond to congratulate the  screntists 


technologists of USSR. on the sue 
Sputn 


O31; 


wtificial Karth satellite 
sfterwards (Nature, 180 


congratulate the 


launching of the t 
/ Less tha 


we 


ccasion to 


U.S.S.R., hey } ‘cond satellite Sputnik 


ws launche containing a «log 


both these entually disintegrated in 


enougl idenee been obtaimed, esper ially 


from Sputnik 11, to indicate that it was possible tor 


iving things ven manvnals) to withstand the 


strain of being launched into orbit Since then, 


Russian, American and other scientists have miasde 


istounding progr space research using rockets, 
satellites, ete nor recent achievements 


rhapes int t all. 


rbit of 


were the placmg into 


satellites ontaining dogs and reecovermg 


them with the dogs alive, This was done by scientists 
n the U.S.S.R. on August 16, 
March 9 of this vear 
The sivnificance « these 
ale so recent! 


1960, and again on 


vreat achievements. all 


is during the past tow needs 


Years, 
) stressing now; but one cannot refram from expres 


though each achievement has 
voria 


ach are, by 


ing concern the 


deset vedly received idle acclaim, the ser nee 


and technology behind and large. known 


mily to the chosen few 


Now April 12. a 


scientific advancement 


still further point im 
that 


r.S.8.R 


on 


was reached, for on 


lay scientists and technologists in the = [ 


aped a rich reward for concentrated and ingenious 


laure hing another 
This satellite carried, 
Major Yuri Aleksevevich 


Earth im 


research by sriceessfully 
vehicle 


other things, Than 


space 


(Vostok) imto space. 


(iagarin), travelled in orbit around the 


s9 min. 6 see.. and a little later was brought back 


Earth, 
ruin 


safely to with Major Gagarin unharmed—al! 


n about Moreover, the Russians claim that 


ery part of the space-vehicle was recovered intact 
used again. 


world, 


learned of this 


mad can be See also p 307 of this issue.) 


The entire scientists and non-scientists 


slike. has vreat feat with awe and 


vimiration, and we hasten to praise and congratulate 


the scientists and technologists who were responsible * 


cormnended on his 


Moreover, Major Gagarin is to be 


ourage and devotion to duty 


It seems timely, therefore, once again to eniphiasize 


what we consider to be the true significance of the 


magnificent results obtained in space research by 


American and, indeed, other men of science. 


ask: Are 


Russian, 


We may these vreat feats being worked for. 


paid heavily for and finally achieved amidst world 
manly political pre uy or 


applause nulitary 


mivantage, or for wmivancement of scrence in its 
truest sense, that is. the enhancement of man and his 


‘ ilture There 
scientific results, *thev are there 


certainly no gaimnsaying the 


for all to see; and 


the scpentist technolog st eoneernmed (most ot 


them, apart from Kapitza, Sedov and Biavouraye 


for example, unknown outside the U.S.S.R.) are. it 


ix assumed, being awarded their just honours and 


dies 


scientist either 


But the time has long since passed when the 
need not or does not concern himself 
of his work: so the n 


How are these 


itilized in the near and 


with the consequence vost 


brit 


ion Haw 
serentifie achievements to be 
distant future Quite rightlv, we 
himself should not be the sole arbiter in this problem 


right 


think, the scientist 


Rut it ow tor everyone to see that the people 
make the right decisions for the sake of world progres 
We are told 


people of a nation and the peoples of the 


that it os the 
world 
sad that their 


ana often 


decide pol \ anal rake final decisions 


so-called leaders pene silly in the political arena, are 


not really their leaders but actually their servants 


If this is the case. then the world community mist 


see that serentifie results are used wisely; but the 


community can do so only it has a true under- 


standing and prec lation significance ane 


nessayve of schemes 


thal af the layinan really appre- 
in the 


despite the greater attempts at improving education 


s very doub 
what is on world of science to-day, 
both through specrslize agencies such as universities 
and technical colleges and through mass media, Our 
learning, such as 
pre- 


growth, 


formal acadenues of teaching and 


schools and universities, cannot, by themselves, 


pare thi ground for the most desirable 
ippreciation and application of the new 


Neither 


number of 


deve 


know ledge will the plausible projects ot 
and technical 


seratch the 


iInereasing the universities 


colleges solve the problem: they can only 


surtace. 
means of echication. equally 


There are othe: 


important, albeit mainly mass education — television, 
sound broadcasting, the cinema, books and, above all, 
the newspaper Press; b it. alas, all too often these soon 
become reduced to arenas for political propaganda 

most fertile ground for 


Iynorance prov ides t he 


undesirable propaganda of all sorts, especially 


politics So to what extent does the Pre as atternipt 


to give science its fair due, and thus lay the founda- 


tion for ereating the type of mind that can assess 


wisely the value of any form of scientific achievement, 


whether it be un space researt h or antibiotics It ts 
very significant, alarmingly se, in faet, that the Press 
seers to have developed a poor sense of values, and 
preys on the weakness and foibles of human nature 
rather than attempts to stimulate the interest of its 
readers in things of greater moment and of inestim- 
ably more value to man and his cultural development. 
It is «sad reflexion that it takes a man travelling in 
of its all 


The 


sabtie could be said of other aspects of eult ural dey elop 


orbit around the Karth to give science one 


too few banner headlines in the newspapers. 


ment Which aims at international collaboration and 


It is relevant here to refer toa recent (merican 


~ 
a 
& 
2 
| 
= 
‘ 
: 
er: 
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mn that «a certain fi 
en than anvore 
iv ie Wspapers of 
ass \ 


Another cor not 


photOoyraph of a section of a ¢ rowd in Moscow, taken 


1 
ist after the | ostol was released, seemed 


news 
niscent of a photouraph of a crowd outside the 


entrance to a London hospital. But there was a 


lifference. u at the former wore, with understand- 


sibilant and } appy expressions on 


Pres 


mitors 


crowd of 


faces vhereas the latter 


mi expectan thes sere 


hotoyraphers to take photowraphe ot 


to another film actress [ying ill 


rh thee hospital 


if both Press and public on the two 


tain seers to be vastly difterent 


les of 
Many unt the 
4 i wat i Press, be 


recent mews Tro 


deplorab ony 


apprectation anal pene 


at ense of proportion 


itirely to ruin 


to Major 


Major (;agarin 


hestow on 


ariel i ould 


treat with 


but, alas. the article mm question curects all 


ts proposals to Bri crentifie socretres, mmeluding a 


ivvestion that Roval Society of London should 


screntitie destimetion 
Major We 


Socrety to 


onsider conferrmg the 


foreiyn meribership on the have mo 


loubt that it can be left to the Roval 
aintain its sense of proportion, and while, perhaps 


Academy of 


al 


wily congratulating the Sciences of 


SSK to confine ~ 


beers) iy? ter sere nitist rsonally 


‘ fundamental 


ontributions to 
crentitie know ledg 


Another w to 


scientists as bemg the 


world 
Nie 


st rons 


ot the 


of science can ill afford to tnore such absurd 


and comments about themselves. in 


fact that most il-imformed statements 


scheme in the “o-called 


Hews papers The fact that serence is so 


eause tor coneern, tor 
which 


and are therefore read by the majority of people 


ented should uri 


such newspapers enjoy the large eireulation 


The official announcement of Russias recent creat 


<cyentifie victory reads as follows 
We Nowiet 
the 


sy ‘ 


Communism italics 


people 
honour of bemmag the first to enter 


The 


the cosmos are re varded by us as not only the 


have 


ours 
outer vietores in the exploration 
chievement of our people but also of entire mankind 
We sladly place therm at the service of all peoples 
happiness and the well- 


We do not place 


wurachieverments and discoveries at the service of war 


the oft progress, 


being of all human bemes on earth 


at the and security of peoples 


service of 


dav. we address once again the 


On this solemn 


peoples ana overn ents of all countries an appeal 


April 2»? [961 


for May all people, of race an 


nation, colour, religious beliefs and social condition 


devote all their efforts to sate-g rardimg stable 


throughout the world 


is a most noble statenient Wie sc 


holehe artedly to it and to ibilation 


of Soviet Russia: madeed, we teel e have a share m 


t Science cannot recognize national frontiers 


thing as Communist scrence, o1 


British ence; there is just 


There os mo such 
\imerican 


epee 


secre rice or 
Moreover, 


past 


present La 
Sir Tsaac Ne 


Russian 


sepenece of the contributed 


lv to this latest hundred 


vo); and present -clay e basis 


other eultures 


of the future 


«lise lines has been, vil in state « 


olution. and the pace depend 


enera screntist- 


t ore the rest Whisk 


maimly on a host of 


whom: can attord 
rewaliny 
Russian that the 
ords primted im italics wer 
Vietory 

vreat achi erients 

America are a victory for democrat 
All such 
Nature 


rally 


are 


sense 
scpence OVet 
ad that the 


ith “Littl 


Conversely, it 


news Was received in the United 


Canaveral a man working mn the Can Space 


eon ented t hraat t mews 


Russia “just makes me sick 


So. as a corollary, it is essential th we all rea 


that if the se ientists and technologists do mot get the 


het ie inderstanding support 


t hers deserve. then those in litical authority 


coupled with their advisers, must aecept thie tome 
though the 


blarme rest on 


for the 


ate 


all those responsible for our education and 


dissemination and interpretation of knowledge: 


One views with no little: concern the utilization of 


science for political propaganda The lavinan is mot 


prepared ton such news, and = the ot 


the pubhe is Im ne position to evaluats the results 
inte hearmy 


l am Tow really afraid 


otherwise person, on 


One 


the news, just commented 
It seems that the general publu throughout the world 
is accepting as & fact that space researe his now a 
and the rest 


S.A 


neither is if to the 


Communists 
ana the if 


mr. 


race between 


between the U.S.S.R cannot 


at vood omen for world 


advantage of science in its dispassionate seart h for 
truth The President of the 
that he is tired of being second in the space race with 


thie 


efforts to become 


United States has said 


S.S.R. Perhaps now, instead of making furthe! 


first. greater effort can be made by 


all the great Powers to arrange tor a viobal poolima 


of scientific knowledge. thus forming the basis of 


H. G. Wells’s ideal of a World Encyclopedia; but 
while there is so much political bad faith and open 
schisin between countries, coupled with the hitherto 


tardy recognition that science is useful in peace as we \] 


f 
4 
4 
“wo 
then 
cars 
of science. Mo 
feature article is devoted ¢ (ain 
to award some form of se 
It is ta 
oth 
he 
; 
te 
: 
i 
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seems to be little hope of such 
Moreover, it is futile 
to blame any one country for such refusal to collabor 
that 
-none policy. 

U.S.S.R 


as in war, there 


international collaboration. 


ite, in spite of the fact collaboration must be 


based on an all- 


Despite the that the has been the 


lirst im some stages of space research 


for there are undoubtedly many more stage to 


follow) it must be recognized that American contribu 


tions though comparatively less spectacular and 


hence not having such ‘hot news or political 


propaganda value) to this now fashionable aspect of 


scientific research are by no means. therefore, of 
these initial 


duly 


tO Say 


secondary importance In fact, during 
could be 
difficult 


has contributed most, so 


ven if all data and results 


and evalu would be 
which 


tar. to our knowledge of terrestrial and extra-terres 


of these vreat Powers 


>and since no one authority is in posses 


rial science 


it is Virtually pmpossible to say 
} 


vhich. from the scrent iti point of view, has done most 


establishment and deve lopune nt Of space 
Yet. mm the 


will be the seientific assessment which really counts 


towards the 


research long (perhaps very long) run 


i of smentifie competition, both imter- and 


Phe kine 
intra-national, that we are experiencing to-day cannot 


be a healthy one Claims for priority sometimes 


become quite nauseating It is all bound to lead 


to misrepresentation, exaggeration, unfair claims, 


secrecy and consequently suspicion, and altogether 


veneral misunderstanding especially among the 


veneral public; and this provides fertile ground for 


political propaganda of the worst kind The Russian 


rt ‘ts of even this latest feat are somewhat con 


tradictory., and this has immediately had the effec 


among some people of querying the facts or wonder 


ing if some ancillary statements have been mac 


deliberately to confuse the issue among other scientists 


f the world.) Apart from this, secreey and surrept! 


us Competition must involve wasteful and very 


expensive dupleation of effort. Gone are the days 


when one eould speak with pride, and justifiably 


: that is, freedom 


debate 


take tor granted, tres dom In science 


in research, freedom im discussion and and 


ibove all freedom in exposition to the entire world of 
new 
Lord Hailsham. the Minister for 


has said that it would be better and more economical 


serentitiie 
British Science, 
to conduct inquiries concerning the Universe on an 
Most 


U.S.S.R 


including, we 
to this 


scientists, 
the will 
pointed out by Lord 
full-scale 


& misuse of scarce man-power and 


international basis 


think, many in subseribe 


view. But, as Hailsham. 


sritish manned space 
flight 


effort. 


deve lopme nt of 
would be 
We trust this will not be interpreted 
as a scientific dichotomy of the nations of the world 
into the ‘haves’ and ‘have-nots’, for that would be 
following the absurd propaganda of Nazi Germany 
Rather would we accept Lord Hailsham’s views and 
of Mr. Harold Macmillan, 
who recent ly emphasized that scientific research is not 
that of 
scientific research, for centuries, Britain has contri- 


couple them with those 


confined to space’ In all branches of 
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lion’s share 


the 


buted ts share Im SOMe Cises the 


and history frequently puts Britain in van- 


guard. Moreover, the urge among scientists to collab- 


nationality, 1s 


orate with each other, irre Speciive oft 


continually being emphasized by the large n unber of 


international scientific conferences held ino many 


parts of the world 
Nevertheless, one 


that the lron 


while that is 


must realize 


Curtain’ exists. even for scientists; and 


allowed to continue to affect science, the humanities 


and other branches of cultural development there is 
bound to be a threat to the dignity of man and his 
very destiny 

It was Herbert Spencer who said that: “Science 1s 


reanized knowledge To-day, science has evolved 
that 


prepared, in 


well bevond definition However, even if we 


are principle, to accept Spencer s 
aphorism we should modify it to read ‘card indexed’ 
But. 


to which the entire 


rather than “organized” alas, the index cards 


are not allin the same file soentitte 
add and or refer 


the 


world 

the comment made by 
of the Jodrell Bank 
referring to this, the latest and greatest triumph of 


more relevant and significant 


Sir Bernard Lovell, director 


rake Ss all 


Experimental Station. when 


the scientists in the U 
I think it 


largely illiterate only a generation ago has succeeded 


is remarkable that a nation which was 


in this immense task. It has done this because of the 
singleness of purpose and human sacrifice in material 
comforts on a scale unknown in the West. 

If the Western civilizations continue to disregard 
results of investment im 


they 


this example of the great 


seience, education and research, will do so at 
their peril 

We do not advoeate copying the methods in educa 
tion being adopted in the U.S.S.R 


urge that pe oples of the world take note of this recent 


but we would 


and 


result of science 


the 
That is 


screntific 


evidence of encouraging 
fundamentally, by 
that 


now 


screntists. best done. 


viving sound education to all. so 


scientists will receive the encouragement they 


lack. and when new scientific results are announced, 


the non-scientists (very much in the majority, and 
some in powerful authority) will, in consultation with 
the scientists themselves, take enthusiastic and 
intelligent note and be in a position to assess wisely 
und decide sensibly how such results shall be apphed 
to the advancement of mankind 

\t present, we seem to be paying only lip-service to 
the ideal that scientific achievements should transcend 
For example, on 
several during Nature 


tried, through personnel of the Moscow Academy of 


all political and racial barriers. 


OcCCaSLONS recent years, has 
Sciences, to persuade scientists of the U.S.S.R. not to 
light But 
either they or their political superiors have so far 


If the time does 


persist in hiding their under a bushel. 
turned deaf ears to such appeals. 
come when we have achieved that ideal, then shall 
we be able to congratulate those responsible for any 
notable scientific feat because they are scientists, not 
nation or 


because they are members of any one 


subscribers to any particular political creed. 
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A TREATISE ON ANALYTICAL 
CHEMISTRY 


Comprehensive Analytical Chemistry 

Edited by Prof. Cecil L. Wilson and David W. 
Wilson. Vol. 18: Analysis. Pp. xxii+ 
878. (Amsterdam; Elsevier Publishing Company ; 
London: D. Van Nostrand Company, Ltd., 1960.) 
lide. 

"he book, Vol. 1B, comprises the second part 

of the first volume of this 

prehensive Analytical Chemistry” 
direction of an advisory board 


Classica! 


semes on “Com 


which is being 
produced under the 
of acknowledged world experts in the various fields 
of analysis. This monumental scientific work is 
edited by Prof. C. L. Wilson and his brother, D. W 
Wilson, both of whom are particularly eminent as 
microchemists and as teachers of the analytical 
method 
The first 

well merited 


l # has already received much 
from and 
with 


volume, 


eulogistic comment readers 
and this 


‘ lassi al methods ot inorganic titrimetric 


reviewers, second volume, dealing 


and organic 


quantitative analysis, is also an extensive and 
scientifically detailed publication of the highest 
standard The text is lucidly annotated where 


necessary and tho reference bibliographies to each 
ection are both helpful and comprehensive. The 
struction of laboratory illustrated 
with great diagrammatic claritv, and the numerical 
tables and graphical representations form a most 


con apparatus is 


useful supplement to the text 
The theoretical and thermodynamical principles 


governing the analytical procedures are presented 


in much detail, and the academic student will 
welcome those extensive sections dealing with 
complexans, redox potentials, ionic equilibria, 


ete 

Much practical laboratory detail is also included 
in those parts relating to reagents, 
apparatus, makes the 
singularly attractive to the young chemical analyst, 


desc riptive 


methods, ete this book 
who will find a wealth of experience and sound advice 
manner. For the 
descriptions of the 
reagent standards, 
extensive 


presented in a most assimilable 
more mature analyst, there are 
techniq ies, of 


very 


rn 
chelate con po inds, a 
complexan reactions and titrumetry, potentiometric 
The inorganie 
sections reagent normally 
used in the most up-to-date laboratory, and ends with 


rocent 
section on 


and amperometric methods, et« 


covers every titrimetric 


an interesting note on the application of a miscellany 
of the 


more unusual reagents. 


The section of the book dealing with organic 
quantitative analyses is equally comprehensive 
and detailed, both macro- and micro-techniques 


being described for the determination of the main 
elements, specific groups, ete. Various 
methods are presented ; for example, the determina 
tion of carbon gravimetrically as carbon dioxide, 
by acid titration after absorption in baryta, or by 
determining the change in conductivity of the baryta 
All the non-metallic and metallic 
elements are covered, as are also the distinctive 
groups, nitroso, azo, thiocarbonyl, methoxy, alkyl, 


alternative 


solution. usual 


etc 

The volume ends with an excellent section covering 
titrations in non-aqueous solvents, a subject which 
is still one of the most attractive fields for those 


NAT 


URE 


interested in pure research. 
is again clear; aprotic, 
and amphiprotic solvents are discussed in relation 
to the Brénsted-Lowry~ Lewis theories. Visual fluor- 
escent, photometric, conductimetric and potentio- 
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The theoretical approach 


protogenic, protophyllic 


metric indicator systems are described for various 
non-aqueous titrimetric determinations, and typical 
reaction phenomena are given graphical representa 
tion 

There is no doubt 
tative, detailed and_ scientifically 
of this nature will find its way on to the bookshelves 
of all institutions dealing with either the practice 
or teaching of analytical chemistry and will retain 
unique analytical vade-mecum fon 
come. D. T. Lewis 


authori 
work 


whatsoever that an 
prepollent 


its status as a 
many years to 


FREE RADICALS IN AROMATIC 
SUBSTITUTION 


Homolytic Aromatic Substitution 

By G. H. Williams. (International Series of Mono 
graphs on Organic Chemistry, Vol. 4.) Pp. vii +133 
(London and New York: Pergamon Press, 1960.) 


15s. net. 


NTEREST in homolytic, as distinct from hetero 
lytic, reactions dates from the reeognition by 
Prof. D. H. Hey in 1934 that the nuclear phenylation 
ten years earlier by 
did not conform with 
substitution in terms of 


discovered 
and Bachmann, 
eurrent ideas of aromatic 
reactions by electrophilic and nucleophilic reagents 
He postulated that this reaction represented a new 
type of aromatic substitution, involving electrically 
neutral free radicals. Further reactions displaying 
the same characteristics and 
were intensively studied. substitution 
has since become a subject of considerable theoretical 


reaction, some 


Gomberg 


were soon diseoy ered 


Homolytie 


and practical interest. 
In recent years, thanks to new and refined physical 


techniques, organic chomists have been able to 
accumulate reliable quantitative data on aromatic 
substitution processes of all types and this new 


knowledge has often necessitated a revision of 
theoretical concepts. The appearance of this mono 
graph by Dr. Williams, a collaborator of Prof. Hey 
for many years, is timely, and it represents a valuabk 
contribution towards a more comprehensive under- 
standing of aromatic substitution generally. 

The author subjects to critical scrutiny the various 
theoretical treatments, based on wave mechanics, 
which have been applied in attempts to rationalize 
the observed phenomena of aromatic substitution. 
Particular placed on those aspects 


emphasis is 
germane to the problems of orientation an 1 reactivity 


in homolytic substitution. The limitations and 
deficiencies of these theoretical treatments are 
exposed. Thus, some unwarranted assumptions 


are made ; for example, the failure to take cognizance 
of the intrinsic reactivity and polar characteristics 
of free radicals. Evidence, based on partial rate 
factors, is adduced to show that all homolytie sub- 


reactions exhibit some partial ionic 


stitution 
character. 
The reactions surveyed include homolytic arylation, 
both inter- and intra-molecular, alkylation, hydroxyl- 
ation, acetoxylation, benzoyloxylation, amination 


be 
+ 
AS 
e 
Wes 
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and amidation reactions. In the case of mercuration, 
the author concludes that the case for a homolytic 
mechanism has not yet been definitely established. 

Not unnaturally, in this rapidly advancing field, 
there are controversial! and divergence of 
views among the various schools, British, American 
and German. The author projects his own views, 
but still manages to present a balanced statement, 
‘ommendably free of any polemical bias. 

J. Ipris Jonrs 


THE CARTESIAN MEDITATIONS 


Cartesian Med tations 

\n Introduction to Phenomenology. By Edmund 
Husserl. Translated by Dorion Cairns. Pp. xii 
157. (The Hague: Martinus Nijhoff, 1960.) 9.50 
gutiders ; cloth hound 13.25 guilders, 


LTHOUGH it would be idle to denv that 
A Edmund Husserl did otherwise than stand 
im & certain restricted upon the shoulders 
of Descartes, yet the break-through to phenomenology 
8 @ rigorous system of pre suppositionless philosophy 
was an achievement of the master himself. In the 
end it was almost independent of Cartesian influences. 
Hence the paradox of the title Cartesian Meditations 
and all that flows from them But it was one of 
those symbolic events of history which brought 
Husserl to the Sorbonne in Februarv 1929 to deliver 
a couple of lectures, afterwards elaborated into 
the work now under He truly meditated 
in Cartesian terms, producing out of this exercise 


se 


review. 


his transcendental phenomenology. 

This is scarcely the place to discuss the content 
of these lectures—that has already been attempted 
in a review of the German 
The immediate aim must be limited to welcoming 
such a scholarly and meticulous English translation 
Anyone 


script some years ago. 


as 18 now available in the present book. 
fortunate enough to possess Vol. 2 of Husserliana 
can follow for himself (since the pagination is care- 
fully co-ordinated throughout by marginal brackets) 
the exact this and the 
subtle changes of mood inherent in Husserl’s thinking. 
In fact, the reader has the advantage of a transcrip- 
tion from the text now ealled Typescript C, where, 
as in most cases, this comes nearer to the author's 
works which were published during his life-time 
Thus, it English-speaking scholars 
not only to recapture what happened in Paris more 
than thirty years ago but also to studv it in the setting 
of the leeturer’s habitual mode of presentation as 
his own thoughts developed. Our debt to Dr. 
Dorion Cairns is great, and only a little less to the 
publishers for making this classic of epistemology 
more widely accessible 
To follow Husserl’s 
original is very difficult. 
easier, and its message for science more capable of 
assimilation. It is something like this: our practical 
daily life is naive, engulfed in a series of happenings 
which are just there (an element of brute fact), and 
continue quite impersonally. It should be noticed 
that this immersion includes the act of valuing, 
something which it has become customary to exclude 
from the natural sciences, but which modern thought 
seems to be bringing back in a species of subjectivism 
akin to that of Husserl. This tendency is important 


course of transliteration, 


18 possible for 


‘concluding word’ in the 
Here, it becomes a little 


NATURE 


for the biological disciplines wherein objectivity is 
less coercive than in the domain of mathematics. 
Yet for Husserl, all science is naive to some degree, 
metaphysics included. But 1 etaphysics as such are 
allowable under certain conditions. 

The meditations end most appropriately with the 
well-known Augustinian exhortation: “Do not wish 
zo back into yourself. Truth dwells 
man”. F. I. G. 


out ; 
inner 


to go 
in the 


BIOPOESIS 
Aspects of the Origin of Life 


(International Series of Monographs on Pure and 
Applied Biology. Division: Modern Trends in 
Physiological Sciences, Vol. 6.) Edited by M. 
Florkin. Pp. viili+1994-5 plates. (London and 
New York: Pergamon Press, 1960.) 308. net. 


a... of the papers given in 1957 at the Moscow 
4 international symposium on ‘The Origins of 
(see Nature, 180, 886; 1957) were preeireu 
lated ; corrected texts, together with the discussion, 
were published in 1960. The Symposium was 
planned along tolerant lines, and many of the papers 
dealt with a range of themes that, though interesting 


Life” 


and important for an understanding of present-day 
manifestations of life, had no necessary connexion 
with its origins. 

In all symposia of this type, viruses and nucleic 
acids loom large—apparently for the reasons that lead 
shopkeepers, whatever they nay ostensibly be selling, 
to run a line in ball point pens as well. Here we have 
a usefully pruned version of the symposium ; the 
clutter of papers on ephemeral fashions in bio 
chemistry (which move more sluggishly than women’s 
fashions but equally irrationally) has gone and the 
relevant papers remain. 

There are five papers on the probiotic env ironment, 
conflict that it is 
clear that astronomical evidence 
leaves ample latitude for Even the 
widely accepted view that the prumitive atmosphere 
que tioned because the amount 


interesting 
and 
speculation. 


These show so much 


reological 


Was anaerobic may be 
of ferric iron and oxidized sulphur in sediments 
shows that more oxygen passed through the atmo- 
sphere at a very early stage than is present in it now. 
Four papers deal with processes that may be analogous 
to those that formed organic matter initially. As 
the complexity of the mixtures subjected to various 
agencies —ultra-violet light, discharges, heat, 
increases, by the inclusion of hydrogen sulphide, 
hydrogen cyanide and other probable primitive 
effuvia, a fascinating range of products, with affilia- 
hions to most groups of molecules now important 
in biochemistry, will be made. Few theories of 
biopoesis should be excluded on the grounds that the 
substrates could not have been available. 

The remaining papers deal with the evolution of 
enzymes, the role of asymmetry, photochemistry, 
and other themes. They are well selected, and one’s 
only regret is that modesty led the editor to exclude 
his own excellent paper on the frequency with which 
substances that are used for one purpose in primitive 
organisms find a different application as evolution 
proceeds. If this were more generally recognized 
it would discourage dogmatie attempts to extra- 
polate back from present-day biochemistry to the 
primitive state of affairs. N. W. Pierre 
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Vacuum Technology Transactions 
Sixth Nationa 


Subject 


also 
Indexes of 1954-59 
Ine.) Under 
Meissner 


Pergamon 


Proceedings of the 
Author 
(American Vacuum: Socrety 
of Robert 
New York 


SVinpostuny 
cumulative and 
the Editorial 
Pp. xvi+ 335 London and 
120s 


Supery sion 
Press, net 
"Tie of the American Vacuum Societys 


has 


mnportance ‘he field of 


become an annual event of international 


technology at 
vhich leaders in the subject from serentifie and 
throughout the 
gather to read papers on their most recent researches 
These 
Techs 


a few 


technological mistitutones, world 


pAIpPErsS are pre sented in detail in the Vacuum 


Transactions which are us wally published 
after the The 


every a pect oft vacuum technology. 


logy 


mont tis SVinposium material 


overs almost 


from fundamental work of mainly academic interest 


to dese riptions of the vacuum systems of the most 
recent particle accel rators and thermonuclear devices 
The 1958 and 1959 volumes, however, show a notice 
able merease im tec hnologi al work tec towards 
the attainment of ultra-high vacuum in large machines 
uo of the 
data 
vacui system 
will undoubtedly 


sunilar problems In 


1959 transactions. 
associated with the 
for the Model ¢ Stel 


prove ot 


This is particularly tr 
technice | 


ke sign of the 


whieh 


larator, which great 
addition to 
at the conference, the 


Tran 


read at the 


fauciny 
the 


to those 
prosenting 


pipers read 
Technology 

index of 
The 


groups the papers in order of subject and is presented 


sections 


contams a 


cumulative papers prev 


symposia index is in chronological order, 
together with an author index arranged in alpha 
betical and 


will be welcomed bv 


order. by vear of 


The 


those wishing to make a survey of recent research im 


presentation page 


number combined index 
a particular branch prior to embarking on work 
within the field The 1958 1950 Trans 

ons, in keeping with the previous volumes, will 
t hose 
to purtrempate 


anc 


were not 
in the 


wish to retain detailed 


value to who 


able 


who 


he of considerabl 
enough to be 


those 


fortunate 
symposia and to 


information for future reference 


An Introduction to Electronic Theory of Organic 
Compounds 


256 London : 
1O60.) Lbs. net 


By H. L 


Harrap and Co., 


"San writing of an elementary text-book is an 
art which is beset by difficulties. This is parti- 


is the eleetromec theory 


Heys. 
Ltcl., 


Creorye 


cularly true when the subject 
oft organic The 
shifts in molecules depends upon a wide variety of 
chemical and physical 
understanding of the significance 
ments at least a thumbnail sketch of each method 


reactions evidence for electron 


observations, and for an 
of such measure 
s desirable 

In deve loping of the the 
author has been aware of this need and he hes been 


his account subject 
largely successful in his treatment of the problem 
He has covered the main sections of the theory with an 
admirable conciseness and clarity, and the simpler 
cts ot problem are el arly che seribe ad without 
neglecting the minutie which may cause difficulties. 

I am entirely in with 
the author in devoting more than 20 pages to the 
Bohr and Sommerfeld treatments of the 
orbitals. a discussion which seems to have “no relev- 


not. however, agreement 


atone 
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the Moreover. 


to 


ance to the remainder of hook 
some details meluded in the text do not seem 
in agreement with information. Thus, the 
idea that the two carbon-carbon bonds of ethylene 
different 
rather than an experimental observation (p 
Also (p 87) the value of 190 keal 
(4, has never been seriously supports ad 

The 
and a xX. 
noted by the 

78), & spacing error (line 10. p 

a bond in tropolone (XXV. p 


right in the next 


recent 


theoretical concept 


44) 


atom 


have energies in 


book is well produced with elear diagrams 
The only errors in production 
are for “CL 
146) and the 
These can 
eclition. 


R 


reviewer last line of 


easily put 


The Veterinary Annual, 1960 
Edited by W \. Pool Second 
359 =- 32 plates. (Bristol John 
Ltd.. 1960.) 42s. 


FRAHE literature now bemy published on every 
| aspect oft vetermary is voluminous, 
and it records so many important advances in know 
ledge, that to kee p pace 
with it will welcome the appearance of a second 
For it 
Pool, an ¢ pitore 


vear Pp. 


Wright and Sons, 


everyone who has to try 


volume in this authoritative series gives us, 
under the able editorship of W. A 
seleeted by 35 specialists. of the important work done 


volume of the series 


since the publication ot the first 
im 195%. 

The field covered by 
and 
how 


research is mnowa 
study of these 


vetermary 


vetermary 
briet 


modern 


days very wide, even a 
will 
research is integrated with the work of other branches 
Though the mainly for the 
veterinarian, it reflects the many facets of the study 
ot comparative mecieme and surgery. arud it 
for this reason interest all who are concerned with 
whether they be 


perhaps those who are co-operating with the 


show closely 


of book is 


will 


clisease, medical men, especially 
veteri 
or chemists or others who provide us with 
other 
The 
of these compounds is, as the editor puts it, 
iderstand their 
composition and uses, and welcome t this 
hook are the appendixes to the articles on drug 
which 


narian, 
30 wide an array 
used im the battle with 


of drugs and compotneas 
nomenclature 
harass 


ing’ to many who have to try to 


atures of 
therapy and on insecticides and acaricides, 
vive, together with the chemical names, the trade or 
proprietary names used for them in different countries 

For those who are interested more im the general 
aspects of progress of veterinary work there are 
special articles on vetermary medicine in the United 
States, the Netherlands and written by 
experts mn these countries, an artic le on vetermary 
medicine in the British Colonial ‘Territories, 
others on the challenge of Brucella and on the poultry 
industry and reminder of the 
of youth nowadays —a_ well-written and practical 
The Child, the Pony and the Veterinary 
The the College of 
Surgeons contributes an arti le on matters 
affecting the veterinary profession, and there are 


France, 
two 


graceful interests 
article on 


Surgeon Secretary of Loval 


legal 


chapters on new drugs and appliances and a list of 
new English veterinary books and new editions 
This book, like its predecessor, should be m every 
library concerned with the study and control of 
disease, and it is to be hoped that nothing will prevent 
the appearance of future volumes in the series. 
G. 
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\pril 


By Dr 


A COURSE of lectures on direct processes for the 

at University College. London, under the above title 
\n introductory Phe mam 
object of the idea of the 
scientific principles and possibilities, than to 


veneration of electricity has recently been given 
survey was given by me 
lectures was to give an 
rather 
lescribe the engineering of devices 


Phe principles of many of the direct processes have 


been known for a great many vears. but the recent 
rise im imterest is probably attributable to several 
factors. It seems likely that advances in efficiene, 
above about 40 per cent of the heat engines (steam 


or Diesel) used for large scale power generation will 
be achieved only with extreme difficulty 
possibility that 
iltimately permit a 
efficiency to be mace 
New 


and 


The re Is a 


some of the rhe’ Processes 


mayor advances veneration 


and also lead to a lo vering ot 


capital costs. requirements for eleetric power 


for military other specialized such as 


Operation im remote sites or in space-vehicles, hav 
reated a demand for compact, simple, and in some 
ases silent, devices in which the relatively low con 
version efficiency so far attained is not of great 


further factor is that in 


ter 


economic Consequence, \ 


recent vears advances in and physical 


inderstanding have enabled new classes of materials 
with interesting electrical properties to be developed 


The classical effects of an electric current are 
mnagnetic, Chemical and thermal, and. in the reverse 
process of generation, it is only the first of these 


that 
A number of generation 


moving a metallic conductor in a maynetic tield 
has been used at all wicle ly 
be listed. some of them based on 
rhe first three (or 
ultimately 


processes Can TOW 
direct chermecal and thermal effects 
possibly four) of these may be developed 
sufficiently to supplant or supplement present methods 
scale the others are likely to 


of large generation. but 


be of specialized application only 


(1) The Fuel Cell 


electrochemical which the 
processes occurring ure of those 
Fuel in the form of a gas 


electrode, and an oxidant to the other 


This is an deviee im 
almost the COnVerst 
in ¢lectrolysis (usually 
is fed to one 


The 


membrane or 


1OTL-CX¢ hange 
which ensures that only 


electrodes are separated by an 
an electrolyte 


ions can move from one to the other. balance bemy 
naintained by the flow of electrons, constituting the 
urrent, in the external circuit. Because the free 


chemical energy is released by a directed flow of ions. 
and not by degradation into a random thermal 
motion of molecules, the fuel cell acts isothermally 
and escapes the Carnot limitation inherent in all heat 
engines. Consequently, the apparent thermodynamic 
efficiency may be very high—-more than 90 per cent 
However, as soon as any current is drawn from the 
cell there are ohmic and polarization losses which 


GENERATION OF ELECTRICITY WITHOUT THE USE 
OF ROTATING MACHINERY 


K. H. SPRING 


Central Electricity Generating Board, London 
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lower the voltage, just as they do im a 
primary battery. The fuel cell is usually operated at 
a current density that the 
region of 60 70 per cent. 


\part from various exotic fuels and oxidants that 


open-circuit 
gives an efficiency in 


oxygen (or air) are most easily ionized and combined 
and the work of 


be used tor special purposes, hydrogen and 


at temperatures around 200° 
and of Shell and 
For central power generation, 


Bacon at Cambridge. other com- 
panties. is well known 
hydrogen even if impure is too expensive a fuel, and 
for parity with methods it 


would he necessary to use the ‘ heapest possible yas 


conventional 


based on total yvasification of coal, or on re-formation 
of oil products The use 
development of a high-temperature fuel cell, using a 
salt stable to 
monoxide and dioxide, 
electrolyte of the 


of such a vas re quires further 


which is carbon 
rather than the simple aqueous 
cell. Research on 


such cells is being actively pursued in many countries. 


molten electrolyte 


alkaline 


(2) Magnetohydrodynamic (MHD) Generation 

This is the name which is now employed to denote 
direct from a fast 
moving conducting fluid passing through a magnetic 
field The 


rhage tic 


extraction of electrical energy 
principle is similar to that of an electro- 
which the 
developed between the ‘ nas ota conduc tor moving 
in a magnetic field \ vas which has been raised to 
high enough for thermal ion 
ization to take place, say 2.5007 K.. be used as 
the working fluid, the conductivity 
further by with a low work-function material 


such as potassium 


flowmeter measures voltage 


a Temperature some 
being raised still 
seeding’ 
Phe upper temperature is limited 
by the combustion process itself, and also by prob 
lems of combustion chamber and duct materials. At 
the highest temperatures envisaged only a fraction 

than | cent — of the 
The possibility of generating power at appreciabl 
efficiencies, therefore, depends on the transfer of 
kinetic energy from the uncharged particles to the 
with 


less molecules are ionized 


per 


ions and electrons which alone interact directly 


the magnetic field, and thence by some mechanism 


Very 


are 


to an external cireuit. high gas velocities, of 
the order of Mach 1. 


working would allow higher efficiencies to be attained. 


also needed Supersonic 

but would pose ditheult aerodyvnainic problems, 
Because of their high mobility. most of the current 

in the plasma is mediated by electrons rather than 


ions and in a continuously acting device electrodes 
must be provided to maintam charge equality. It is 
difficult will emit for 
long periods in an atmosphere charged with com 
bustion products, and a system of pulsed or evelic 
working which will permit inductive coupling may 
The use of electrodes may be feasible 


to coneeive of electrodes that 


he necessary 


in a clean working fluid which is heated indirectly, 


| 

we . ; 

4 
at 
5. 
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for example, by a nuclear reactor. Further research 
may suggest ways in which ionization can be obtained 
at lower temperatures by non-thermal means. This 
would be helpful from the point of view of materials, 
but would be less attractive thermodynamically. 


(3) Thermionic Generation 


This implies the ‘boiling-off’ of electrons from a 
heated cathode surface to a nearby, cool, anode. (A 
very small current may 
valve with the heater emitting, 
voltage ) 


be obtained from a diode 
but with zero anode 
The separation between the electrodes must 
be extremely small in a vacuum diode (about 0-01 
mm.) to minimize the effects of space charge in 
limiting the current Such a small separation may 
not be practicable on a large scale, and attention has 
therefore been devoted to alternative methods. Most 
injection of ions into the 
inter-electrode space. Cesium in contact with a hot 
cathode readily and 
diodes are sometimes described as plasma thermo 


of these are based on the 


surface such c#sium 


couples, by analogy with the more usual solid-state 
thermocouples 
A thermionic generator is a heat engine, and its 


efficiency is limited to that of a Carnot evele operating 
between the temperatures of the cathode and anode 
The former should therefore he as high as possible, 
consistent with the desired life of the diode In 
*. the thermal radiation loss from the cathode 
to the anode is a factor seriously limiting efficiency 


prac tice 


The use of crossed electric and m rgnetic fields which 
guide the electrons from one electrode to the other 
may reduce space charge effects and also permit 
geometries which minimize radiation losses. Phe 


voltage developed by a diodk depends on the difference 


in work-function between the cathode and anode 
One advantage claimed for ex#sium injection is that 
it reduces the anode work function Development of 


maximum power depends on proper mate hing of the 


load 


(4) Thermoelectricity 


joth the theory and practical applications of 
thermoelectricity have made tremendous strides in 
the past few vears—<ine in large measure to Joffe 


The usefulness of a thermoelectric material depends 
] 


on three factors--the thermoelectric (Peltier) co- 
efficient «, and the electrical conductivity o. which 
should be as large as possible > and the thermal 


conductivity K, which should be as small as possible 


The ‘figure of merit’ Z x*a/K. For metals, in which 
the electrons are nearly free, « is low—onlv a few 
1V./deg. C., but in some semiconductors « can be 


much higher. The three factors contributing to Z are 
not independent. To obtain the highest value of Z ina 
semiconductor, the material is prepared, either p- or 


n-type, by ‘doping’ to optimize « to a value in the 
region 200 uV./deg. C. It is found that the highest 


value of Z which can be achieved depends on the 
temperature at which the material and 
ZT gives a truer impression of usefulness. (7 is the 
absolute temperature.) 

The value of o/K is nearly fixed, being determined 
by the Wiedemann-Franz ratio in metals. In semi- 
conductors the lattice contributes to the 
thermal and electrical conductivities; it seems likely 
that it will not be possible to reduce the lattice (or 
‘phonon’) contribution to less than that of the elec- 
trons, which would limit Z7' to 4, corresponding to 


operates, 


crystal 


NATURE 


April 22, 1961 vo. 100 
37 per cent of Carnot efficiency for a given tempera - 
ture-range. In the most advanced materials now 
available, it is several times higher, and the best 
values of ZT are about | for both p- and n-type 
materials, corresponding to about 15 per cent of 
Carnot. 

Moderate voltages may be generated by arranging 
alternate p- and n-type materials which are thermally 
in parallel, but electrically in series 


(5) Thermomagnetic Generation 


If two coils, of which one (the primary) is carrying 
a current, are wrapped around a core of ferromagnetic 
material, the flux linkage with the secondary will 
change if the permeability of the core changes. Thus, 
an alternating voltage may be induced in the 
secondary if the core is temperature-cyt led around 
the Curie point. In a sense this may be regarded as 
of parametric signal in 
the primary, the required energy being provided 
thermally. Gadolinium, with a Curi point of 27° C 
has sometimes been suggested as a useful, if expen 
to 


a form amplification of the 


size, material use where a source of heat a few 
degrees above normal ambient ternmperatures is avail 
able. There has over the 
efficiency of the appears that quite 
high Carnot efficiencies can be obtained in the 
immediate neighbourhood of the Curie point, but a 
range of, say, 20°C. sink may 

rhis, coupled 


correspond to only 3° on the 
temperature 


been controversy 


Sore 


renerator. It 


bet ween source and 
specimen 
large 
makes thermomagnetic 
unfavourably 


with the fact that, to cover any 
range, cascading is needed, 
m practice compare 
with thermoelectric. 


generation very 


(6) Ferroelectric Generation 


It is possible to generate voltages of the order of 
1,000 by making of the variation with tem 
perature of the permittivity of a ferroelectric material, 
such as barium titanate. The the 
dielectric of a capacitor, which is charged at its Curie 
termperature at which its permittivity maximal, 
through a small battery via a holding diode. If the 
temperature of the dielectric is changed, the capacit 


use 
is made 


material 


Is 


ance falls, and the voltage rises, since the diode 
prevents loss of charge. The permittivity of a 
dielectric under electric stress is nearly constant at 
all temperatures below the Curie point, so it is 


necessary to cycle it from the Curie point to a tem 
perature above it. Again, this method can be regarded 
as a form of parametric amplification of the input 
signal supplied by the battery. Circuits have been 
developed so that, at any instant, a number 
capacitors are in different phases of the thermal 
eyele, and only a small initial charging is needed 
this forms a convenient method of generating high 
voltages for use in space vehicles. 


of 


(7) Photovoltaic Converters (Solar Cells) 


The earliest type of photovoltaic generator 15 
represented by the selenium photocell, which had a 
conversion efficiency of about 0-2 per cent when 
exposed to sunlight. Its modern counterpart, of 
silicon, has been developed largely as a result of 
research on transistors. Its action depends on the 
penetration of radiation to a p-n junction, so the 
cell is in the form of a disk of n-type material, on the 
top of which is diffused an extremely thin p layer. 


Ex 
a. 
i 
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The photovoltaic cell somewhat the 
thermocouple in embodying p-n junctions; but the 
physical mode of operation is rather different. The 
former depends on photons penetrating to the june- 
tion with sufficient energy to raise electrons from the 
valence band to the conduction band. Since the 
forbidden energy gap (activation energy) of silicon 
is 1-1 V., the radiation must be shorter in wave- 
length than about In. However, because 
electrons are attached to impurity atoms, and are 
therefore more nearly free, there is some response at 
wave-lengths beyond the quantum cut-off. The 
efficiency of present solar cells is about 15 per cent 
to sunlight, so that 150 W./m.* may be generated at 
sea-level in clear weather. As the present cost 1s 
about £10,000/m.*, only very specialized applications 
Cells based on more advanced 
arsenide and cadmium 
efficiencies of about 


resembles 


some 


ean be considered. 
materials 
telluride may possibly 


25 per cent. 


gallium 
attain 


such as 


(8) Piezoelectric Converters 


When magnetic or electric fields are applied to 
certain materials there are dimensional changes, and 
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the converse is also true. Thus, when pressure or 
shear forces are applied to some types of crystal (for 
example, quartz) a potential difference is created, 
and this is the principle of operation of some types 
of gramophone pick-up. Recently, synthetic materials 
have been developed suitable for the generation of 
very high voltages and one of the best now available 
is ‘PZT’, a solid-solution ceramic of lead titanate 

Its piezoelectric coefficient 1s 
such that a voltage gradient of about 10 kV./in. 1s 
produced for a pressure of 1 ton/in.*. The maximurn 
pressure that can be withstood for repeated rapid 
stressing is in the range 1-5 ton/in.? so that voltages 
of 20 kV., suitable for petrol engine ignition systems, 
can be produced from quite srnall pieces of material 
by direct pressure and without the intermediary of 
coils or breakers. Piezoelectric generation is a method 
for converting mechanical to electrical energy, and 
therefore is not in competition with other methods 
Nevertheless, 
of electric 


zirconium titanate. 


for direct generation from heat or fuel. 
it is likely to the design 
ignition systems on vehicles. 

This article is published by permission of tho 
Acting Chief Research and Development Officer, 
Central Electricity Generating Board. 
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MECHANISMS OF EXPRESSION OF GENETIC INFORMATION 


By WENDELL M. STANLEY, and Prot. ROBERT M. BOCK 


Department of Biochemistry, University of Wisconsin, 
Madison 6, Wisconsin 


well 


Te several years past, the overall pattern 


of protein synthesis has become fairly 
established. This pattern indicates that the genetic 
information inherent in the chemical structure of 
deoxyribonucleic acid (DNA) is in some way incor- 
porated into the structure of ribonucleic acid 
(RNA), which then possesses the capability, in the 
presence of suitable precursors, of guiding the poly 
merization of specific sequences of amino-acids into 
protein'. We have considered mechanisms by which 
the DNA may be able to carry out such communica- 
tion mediated by RNA with the rest of the cell. 

It is well documented that a molecule of DNA is 
composed of two strands, one of which is the reciprocal 
of the other in a base-pairing sense*. For this reason, 
the information in a single DNA molecule is actually 
repeated, once in each strand. However, it may 
quite well be that the cell is only able to ‘recognize’ 
one of these information strands, at least so far as the 
RNA molecule is concerned. 
This would be the net result of either of the two 
following mechanisms: (1) RNA synthesis is directed 
by the two-stranded DNA duplex, but can proceed in 
one direction only; or, (2) RNA synthesis is directed 
by a single DNA strand, but only one of the strands 


polymerization of an 


is capable of serving as a template. 
restrictive mechanism might result from the same 
sort of chemical restraints which give the enzyme 
polynucleotide phosphorylase its unusual specificity 
with respect to the polymerization of cytidylic 
residues as compared to guanilic residues’. 

A second alternative, which is functionally equiva- 
lent to the above, is to suggest that both DNA strands 


This type of 


are capable of coding RNA, but that one of the two 
RNA strands produced cannot code protein, either 
because it is left in a form vulnerable to cellular 
ribonucleases, or because it becomes stabilized in a 
non-functional ribonucleoprotein complex. This 
alternative can also be applied to the case in which 
both RNA strands are capable of coding protein, 
but with the additional condition that one of the 
product proteins be regarded as non-functional or 
non-resistant to proteolysis. This suggestion, which 
states that one of the two possible RNA strands 
derived from a DNA molecule cannot make a ‘good’ 
protein, is quite logical when one considers that a 
point mutation in the original DNA duplex will 
necessarily change both the RNA strands and conse- 
quently both their possible product proteins. To 
expect that evolutionary selection would preserve 
both proteins in a functional form is not reason- 
able, in view of current knowledge on the 
manner in which amino-acid sequence directs protein 
structure. 

The last and most attractive alternative for the 
communication of information contained in DNA is 
to postulate that each strand of the DNA duplex 
directs the synthesis of an RNA molecule comple- 
mentary to itself. The difference between this 
alternative and that already discussed arises when we 
consider what the cellular environment can do with 
these two reciprocal RNA molecules. We suggest 
that one of these molecules, on separation from its 
DNA parent, encounters a specific protein which has 
both a tendency to aggregate with molecules like 
itself and a high affinity for certain regions in the 
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RNA. This affinity ma 
of this protein Lo recognize a certain sper ific sequence 
of bases re peated at intervals along th« RNA mol 
that 


affecting this sequence would not destroy its recoy 


be explain d by the ability 


cule However, it is apparent mutation 


these 


well 


nizability so long as the general character ot 
might 
have modified these repeating regions into sections of 
character the function of would not 


sections 18 preserved Thus, evolution 


similar which 
be dependent on an absolute sequence Inany event 
the RNA protein complex so formed ‘ervstallizes’ to 
form ribosomes str which 


rucrosomMes or 


coding bases funetional 


ordering of 


permit the « Xposure of the 
in the 
This ‘erystallization of the 
its RNA may well be the basis of the mechanisms 
for the separation of RNA DNA 
(If a similar specific affinity of an aggregating protem 
occurred for a strand of DNA, this could provide a 
which the stranded DNA 
strand for building into the 
protein and exclude the other 

rhe RNA 
sequence reciprocal to that of the 
discussed, will not have this affinity for the 
structural However, it could 
affinity for a second type of protein, which may well 
be the protein which binds soluble RNA (S-RNA 
and which is characterized by having the activity 
of the amino-acid activating and transfer enzymes 
However, due to the lack of interaction of this typ 
of protein with itself, this ribonucleoprotein (RNP 
to cellular hydrolyvtu 
ed at all those 
the protein attachment does not protect it. 
and thus gives rise to a large number of RNP mole 
It is postulated that this family of small 
RNP molecules can now be acted upon by enzymes 
which the ev toplasim ot 
these enzymes will trim away parts ol the ends 
of the bound RNA, others will link these modified 
RNP molecules with nucleotides such as 5-ribouridilic 
acid. and others will add nucleotides such as eytidyl 
evtidviladenvlate to the 3 -end and to the 5 
nucleotides such as guanidvlate. giving rise. finally. 


sequential specie - ids 


ribosomal protein with 


trom its parent 


mechanism by small. single 


Viruses 2eleet one much 


second molec ule, 


POSSeSSIng a 


moleeule already 
ribosomal 
proté im 


POSSESS at 


is not compact umd resistant 


It Is thers fore cleay points 


here 
‘ ules 


have evolved in 


end 


to a moleeule which has the properties of the amino 
S-RNA compl x. and whictl 


rita leotice striuctiul 


acid activatimy enzy rine 
further 
base 


contains within its 


those which are reeiprocal to 


RNA this 


equipped with 


sequences 


tai regions ot the ribosomal 


S-RNA_ is 


tide BECUETLEOS capable ot 


nucleo 
both with the 
enzyme activating and with that 
section of the ribosomal RNA corresponding to the 
which 


automatically 
pairing 
the amino-acid 
re iprocal bases ities the 
parti ular amimo-aciul 

This hypothesis vides a 


sequence ot 
and internally 
mechanism for the efficient utilization of 
f the DNA, and, further 
a mechanism for the synthesis of both soluble and 
RNA It which 
should be usable in testing the hypothesis ; namely 
the avnthesis of S-RNA should not occur without the 
dependent synthesis of ribosomal RNA; and, assum 


clear 
consistent 
both strands of information 
predic ts 


ribosomal phe nomena 


ing equivalent efficiency or ‘turnover numbers’ of 
the two complementary DNA this RNA 
could be modified in quantity but not in q ialitv by 
the efficieney of the appropriate proteim in stripping 
the RNA from its DNA parent), the induction of a 
specific family of RNA, such as occurs upon the virus 


strands 
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mfection Ot a bacterial cell, should lead to the pro 
duction of ribosomal and S-RNA, the next neighbour 
patterns of which when tested with isotopically 
labelled phosphate should follow the same reciprocal 
that have found for double-stranded 

Phis hypothesis may also offer reasons tor 
which 
satisfactorily explained For example, it is known 
that there exist which 
have anv of their DNA molecules in common®, but 


which still appear to be able to synthesize similar. u 


rules been 
DNA‘. 


various phenomena vet been 


have mot 


Oryvanisttis do mot seem to 


not identical, protems Using our postulate d mechan- 
ism of information transfer, this would be « xplained 
by assuming that those regions of the DNAr sponsible 
for the sections of RNA concerned with the recogni 
tion of ribosomal could differ 
organisms, and thus, even 
DNA molecules carried the 
DNA composition could 
Thus. the 
between nucleic acid and protein can be 
without demanding that then 
identical, A second problem 
may be partially answered is that of the development 
and intracellular DNA 
kk rived from individual el TOTHOSOTIIES We gest 
that each chromosome has its own general repetitive 
sequence this that 
responsible for the seetrons of its RNA which have 
prote nm 


structural protein 


markedly between two 


though their equivalent 
message, the 


ary within wide limits Sab code 


used in all 
DNA 


whi h 


mol eule he 


recognition of molecules 


sequence again being 


the function of recognizing the ribosomal 


This would provide a definite distinction between 


DNA molecules produced in differing 
used by the 


chromosomes ; 
a distinetion which may be cell to retain 
DNA their 
thro igh an interaction w ith the « hromosormal protein 
This postulate could be tested by the banding. in a 


ofthe DNA isolated 


chromo 


molecules within proper chromosomes 


high-resolution density gradient’ 


organisms with a small number of 
SOTHES, and observing whether the number of bands 
with the 


CTOLDS 


from 


is correlated number of chromosomes 01 
linkage 

We possess little information on the nature of the 
precursors of the elaborate genetic forms we see 
too little to permit any detailed speculation 
Nevertheless, the 


speculat ing on the 


to-day 
on the early stages of evolution 
reader may enjoy. as we have. 
wavy in which a short. primitive polynuc leotide double 
atrand. one-half with an affinity for peptide which 
avgregates readily, and the other with an 
affinity for a poorly specific peptide ¢ atalyst of poly 


merization reactions, could prov ide a base upon which 
ot 


strand 


mutation could play until more elaborate forms 
life resulted 

After we submitted this manuscript. 
Echols kindly brought to our attention an 
proposal of one of the above mechanisms for produc- 
RNA and = amino-acid-transferring 


Prof. G. H 
earlier 


ing template 


RNA? 
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THE 2-METRE UNIVERSAL REFLECTING TELESCOPE OF THE 
GERMAN ACADEMY OF SCIENCE, BERLIN 


By Dra. RUDOLF JOBST 
VEB Carl Zeiss, Jena 


N October 19. the \ it the German 
() Democratic Republic place he disposal 
of the German Academy of emcee a iversal 
reflecting telescope, which dlesizmed 
by VEB Carl Zeiss of Jena. 


erect 


on that 
Schwarzschild 


day in the newly Karl 
Observatory in Tautenburg 
The 2 ri 


telescope out 


universal re 
tlecting 
and 


standing as a typ 


represents the first and 


largest of its kind in the 
world 
different optical 
ments, the 
provides for the entire field 


Embracing four 
arranyve 
new SCOT 
ot present day astronmot 
ical and astrophysical work 
and the 

likely to arise im the 


The opt ical sys 


problems which 


interchangeable 
adapt 


specie 


tems are 
conveniently 
certain 


and 
able to 
problems of observation 


and, in each instance, 
afford the 


formance as would a corre 


same high per 
spondingly large telescopx 
individually built for the 
respective tvpe of observa- 
tion 

Thus, for 
of extra-galact i 
such as the structure of the 
Milky Way, as well as for 


the compilation of routine 


Investigation 
objects, 


astronomical observations, 
the new telescope embodies 
the Schmidt with 
the 2-m. spherical main 
mirror and 1-34-m 
tion plate, witha 4-mm. foeal 
length and an = aperture 
ratio of |: 3. In this form 
the Schmidt system of the 


svastem 


corres 


telescope represents the 
largest in the world It 
permits photographs 24 
crm. 24 em. to be taken 
of portions of the stellar 


Fig. 1. 


regions about ll square cle yrees in size. 

For the individual examination of 
clouds, distant spiral nebule and other faint objects 
in the universe, the quasi-Newtonian system with 
its high light-gathering power is employed. for which 
the full aperture of the reflector is used. In this 
ease a small lens-correction interposed 
immediately in front of the image plane in order to 


Pas 


8} stem is 


rhe 2-m. universal reflecting telescope in the assembling 
department for astronomical telescopes of VEB Carl Zeiss. Jena 


compensate for the errors which a spherical cCOncaVve 


mirror produces when used in this way 


With juast-Casseyrain systern of the new 


yo sper trographic investivgations of 
faintest 
photo 
effective 
focal length ot 
svstem, the 


i be carried out down to the 
luminosities, predominantiv by photo electric 
Owing to the 


metry and spectrography 
this 
of single stars is possible 
even in regions of greatest 
In the 
quasi-Cassegraim system a 
super hyperbolically de- 
formed convex murror 400 


stellar abundance 


mm. m dimmeter is used 


with the 2-m concave 
mirror, 

Phe quasi-coudé system, 
with the same optical ar 
rangement, but with an 
othe r 


vreater 


convex of 


light-gathering 
power, and with a 92-m. 
effective focal length, per 
its, with the stationary 
focal image and with spec 
trographs for the highest 
dispersions, the study of 
the fine of the 
spectral lines of stars. 
Through one of the two 
bearing journals of the 
telescope tube, and 
through the large horse 
mount, the optical 
path is conveyed via other 
plane deflecting mirrors 
down to the lower end 
of the main axis of rota 
tion, Which is aligned par- 
allel to the Earth and is 
diverted into the spectro 
graphs located in well- 
isolated rooms in which 
constant temperature and 
humidity 
Astronomical 
physicists are 


structure 


shoe 


maintained. 
and atomic 
using this 
equipment for research in 
which both are interested. 
Indeed, the cosmos affords them research facilities 
far beyond those available in experimental laboratory 
activities. 

Mechanically, the telescope consists of a square 
10 m. length on a horseshoe 
mounting (Fig. 1). The moving parts of the telescope 
weigh 65,000 kgm., and therefore special arrange 
ments. including a hydraulic bearing, are used for 


sectioned tube of about 


q 
301 
| 
| 
“Te - 3 
Fe 
; 
‘4 
‘ 
: 
3 
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following the movement of the stars with the neces 
sary accuracy. The telescope floats on an oil film 
0:05 mm. thick and is moved with the required 


accuracy by means of a precision worm-gear 2,160 m 


in diameter, the teeth of which deviate from the mewn 
theoretical interspace by leas than 0-5 sec. of are 
The movement of the 26,000 kgm. tube about 


the declination axis, as also about the polar axis, 
Selsyn’ transmitter conveyed to a central 
desk and side desks, whence the 
may be set entirely electrically for the 
f celestial bodies By 
moans of the 
adjustments and seatings of the optical parts of the 
are preserved at 


in Via a 


control several 


instrument 
astronomical co-ordinates 


a number of compensation devices 


telescope in difterent positions 


maximum aceuracy under varying temperature 
conditions. 


The 


2-m. main reflecting mirror, weighing 2,370 
kgm., as well as the correction plate of thickness 
38 mm., and the different auxiliary mirrors, were 
cast by the VEB Jenaer Glaswerk Schott and Gen., 
which also attended to part of the preparatory 
work What must be looked upon as outstanding 
performances in the province of astronomical optics 
are the correction plate, made of glass transparent 
and the two Cassegrain 
and coudé-counter mirrors, the mirror 
which depart from a sphere by no more than 0-05 mm 


to ultra-violet radiation 


surfaces of 
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The Zeiss spectrographs, which are still in the 
manufacturing stage, will be equipped with diffrac 
tion gratings capable of producing stellar spectra 
up to a maximum length of 1,500 mm. At the 
inauguration of the Tautenburg Observatory, the 
Soviet Academy of Science presented to the Observa 
tory one of these diffraction gratings, in addition to 
those produced by VEB Car! Zeiss. 

The 2-m. universal reflecting 
its appurtenances are housed in an 


telescope and all 
observator \ 


dome 20 m. in diameter and of a total weight of 
175 tons, built by VEB Carl Zeiss. The building 
is heat-insulated, thus effectively preserving the 
night-temperature within the dome in day-time, 


heat effects to 
Adverse fluctua 


despite solar radiation and other 


which the dome may be exposed. 


tions of temperature are avoided in this way, or 
are at least considerably diminished 

While work with this new 2-m. universal reflector 
telescope has been successfully begun at the Tauten 
burg Observatory, three more reflector telescopes 
of the same dimensions are in the process of 
construction in the Jena Zeiss works at Jena, two 
for the U.S.S.R. and one for Czechoslovakia 
These instruments will benefit by the experience 
which had been collected during the develop 
ment, construction and testing of the Tautenburg 


telescope. 


A CHEMICAL BASIS FOR THE CLASSIFICATION OF ANIMAL 
VIRUSES 


By Dr. P. D. COOPER 


Director, Virus Culture Laboratory, Medical Research Council Laboratories, Carshalton, Surrey 


ESIDES satisfying the intellectually tidv, an 
efficient taxonomy is useful and necessary 
because it emphasizes resemblances which make 


and makes 


The possible 


worthwhile generalizations 
minor differences easier to understand 
may not form a single natural 


to define 


apparent, 


objection that viruse 
Taxonomic group need mot inhubit attempts 
Several systems have in fact been proposed to 


one 
classifv animal viruses':? but have not proved very 
suitable, and virologists have generally agreed on the 


need for more data 
based mainly 


However, the earlier svstems were 
on habitat at the level of the intact animal (that is, 
host-range, type of tissue usually affected, host- 


response and type of lesion produced, or vectors), 
and this now seems a major fault, since many objec- 
tions can be levelled at such a primary subdivision’. 
different viruses (foot-and- 


For example, ‘obviously’ 
viruses) can produce 


mouth disease and 
somewhat. similar lesions, albeit at opposite extremi- 
Host-animal reactions may 
chickenpox 


pox 
ties, of the same animal. 
vary with the one virus 
and herpes zoster), and are a ver) complex expression 
of growth at the cellular level Viruses can often be 
adapted to unusual hosts without much difficulty 
Grouping by known hosts seems an arbitrary proce 
be unknown and thus 


for example, 


dure, since many hosts may 
only a few of the creatures potentially infected are 
selected; again ‘obviously’ different viruses (for 
example, myxoma and yellow fever viruses) can 


lissue 


both depend on a similar vector (mosquitoes) 


tropism can be genetically very unstable; poliovirus 
can mutate im one step from neurotroptie pl IS-Viscero 
tropic, to purely viscerotropic, and back again 


of encephalomyoeardit is 
growth cycle 


and host-range variants 
virus are easy to obtain by 
Cultured cells normally resistant 
can support maturation of 
infeeted with ribonucleic acid extracts of 
cells’. Adenoviruses have 
and might therefore legitin wtely be called ‘entero 
viruses’, along with poliovirus 

It is therefore very doubtful whether habitat, as 
defined above, is at all suitable as a primary criterion 
for classification of animal although, as 
discussed below, it may be useful at another level of 


single 
to intact polio. iris 
virus if 
infected 


stools*, 


nevertheless 


been found im 


Viruses, 


emphasis. 

All svstems of biological classification depend on 
mutationally stable criteria; indeed, the closeness 
of all biological relationships might in time be 
judged by the number of mutations which separate 
them, although this reasoning is easier to accept for 
the when applied to sub-species and to 
interrelated micro-organisms. ‘The difficulty with 
is that thev are genetically unstable when 
judged by human time-scales, appearing in a state of 
rapid evolution, so that a classification denoting 
species and genera is difficult to apply®; attempts at 
& quantitative appraisal of the genetic differonces 
without emphasizing one criterion more than another 


present 


Viruses 
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re 


April 22, 1961 NATURE 


ACADEMIC PRESS. New York and London 
Co m b ust on 9 Fla mes a nd and on 
‘ombustion an «plosives Research, Inc., 
Explosions of Gases Combustion and Explosives Research, In 


Pittshurgh, Pennsylvania 
Second Edition 


Reviews of the First Edition 


May 1961, 731 pp., illus., 157s. 6d 


“If a few criticisms have been made, it ts to give contrast in a review which would 
be too dull in the light of the commendation which this important book fully deserves. 
It contains a wealth of experimental facts and the authoritative application of theory 
pointing the way to the solution of many problems in combustion. The book will be 
invaluable to all workers in this field and the authors will receive gratitude for their accom- 
plishments from many 

“The authors have rendered a service in presenting the mass of material accumulated 


to date and in offering an interpretation of it.—-Journal of the American Chemical Societs 


Contents: 


Chemistry and Kinetics of the Reactions 
between Gaseous Fuels and Oxidants 
Theoretical Foundations 
The Reaction between Hydrogen and 
Oxygen 
The Reaction between Carbon Monoxide 
and Oxygen 
The Reaction between Hydrocarbons and 
Oxygen 


Flame Propagation 


Methods of Flame Photography and 
Pressure Recording 
State of the Burned Gas 
Temperature, Pressure, and Volume of 
the Burned Gas 
Temperature and Radiation of the Burned 
Gas 
Problems in Technical Combhpstion Processes 
Industrial Heating 
Internal Combustion Engines 


Combustion Waves in Laminar Flow 

Combustion Waves in Turbulent Flow 

Air Entrainment and Burning of Jets of 
Fuel Gases 

Detonation Waves in Gases 

Emission Spectra, lonization, and Electric- 
Field Effects in Flames 


APPENDIX A—Data for Thermochemical Calcu- 
lations 

APPENDIX B-—Limits of Inflammability 

APPENDIX C—Flame Temperatures 


AUTHOR INDEX — SUBJECT INDEX 


Translated from the original 
Russian edition published in Moscow, 1955 


Theory of Detonation 


By la. B. Zetpovicn and A. S. KOMPANEETS 


1960, 284 pp., illus., 80s 


THE “THEORY OF DETONATION” is a textbook based on a series of papers given at the Chemical 
Physics Institute of the Academy of Sciences of the U.S.S.R. It is the first systemati 
presentation of the theory of detonation waves available in the English language. The treat- 
ment of hydrodynamic theory of gas detonation, which has been quite successfully 
developed at the Institute, is presented completely and succinctly 

The section on spinning detonation, a phenomenon which has been observed and 


described, but never adequately explained in published form, is of considerable interest 


Contents: 
Elements of Gas Dynamics. The Detonation Regime and Lossless Combustion. Theory of 
Detonation with Losses and the Limits of Detonation. The Detonation of Condensed Explo- 
sives. Motion of the Detonation Products. 
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Contributed by ELGA PRODUCTS LIMITED / = 


Water Purification by deionisation is now widely 
accepted as an invaluable technique for laboratories 
and many industrial applications. Other applica- 
tions of ion exchange are, perhaps, not so well 
known, and one is now briefly described. 


lon Exchange in Medicine lon Exchange in Pharmacy 
Ion Exchange resins are being used on an increasing Perhaps the most important pharmaceutical applica- 
scale for medical treatment. Applications include tion of lon Exchange is the recovery of streptomycin 
the use of a special grade ot anion exchanger tor th trom fermentation broths. A weakly acidic resin 
treatment of gastric and duodenal ulcers, the resin can be used, the filtered broths being passed through 
adsorbing hydrochloric acid from the stomach, and a column of the resin, where the anti-biotic is selec- 


to deactivate pepsin A special grade of cation tively retained. The anti-biotic is then eluted with 
exchanger can be employed for sodium reduction dilute acid and after a few simple processing steps, 
rhis is important for treatment of congestive heart streptomycin of therapeutic quality is prepared 

failure, where there is excessive retention of water lon exchange resins are also used for the production 
in the tissues as a result of abnormal sodium content of glycerol, and in the separation and isolation of 
in the body amino acids. Blood can be de-calcified to prevent 


Weakly acidic resins can be used inthe determination coagulation during storage 
of gastric acidity and resins have also been used in Nicotine, alkaloids, complex alcohols, hormones, 
temporary artificial kidneys muscle extracts and many other biological pre 
parations are processed with ion exchange resins 


Part of this information has been condensed from Rohm & Elgastat Detonsers are contributing to Research throughout 
Haas Publication 1LE-3-5 3a the world by providing ultra-pure water at the turn of a tap 
In following issues 1t 1s hoped to deal with further specifi: 

applications 

By Appointment to Research Please write for publication N.104. 
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ure likely at into difficulties for lael 

of data 
What is 
wssification of viruse isn to 


arbitrary 


present run 


the 


needed to provide a lasting for 


obtain sore 
hich 
be 


arti 


ondary art mot too 
and genet teally 
It im the le iphasize 


purpos of this 
amd to pout out the 
f thought 
the high 


Is possibly 


for germet stability 


the neod 


tility ot a tormal system based on limes « 


furniliar to many virologists. 
vhich 


class 


“oad 
tabilitv of however. 


apreciated as a fication criterion 


Nucleic Acid as Primary Criterion 


basis Of the svestern proposed ix the ¢ 
that is, 


vhuich 


of the rion 


can defined as a 
the 


numbers 


infective int 


particle mfective  timit 


laryest 

concerned the acid 
tained. since this is the one component always essential 
production of infective virus; the chance ot 
leoxvribonucleie acid (DNA) and 
ribonucleic acid (RNA) by simple mutation is vanish 


urru naturally om 


with type of nucleic con 
for the 


onversion of 


if mot impossible, so that this criterion 
\nother 


to all viruses, 


should be quite stable. advantage is 


this eriterion must apply vet im an 


Present 


exel conee pts denmiuna 


either RNA or DNA or 
both: if the psittacosis group 1s ext 
the existence of both in any is doubtful. but 
the possible presence of RNA in a DNA-containing 
the attect 


proposed it'\ 


that a Virus must Contam 
l ably 
Virus 
need not 
classification 
arise in the hypothetical Case 
wrried by 


for eNatipie. por 


rus 
ambig 


the 


either 


only 
DNA 
host 
Fortun 
ately consideration of this objection can be deferred 
until it can be raised experimentally It is submitted 
the RNA and “DNA 
terminologically improper: the 
and ‘deox, 


where 


total of information can be ¢ 


RNA ina 


thus giving two phases for the 


or single form acceptable to a 


VIPtis 


that terms virus virus 


to avoid 
phrases ‘ribonucleic acid-contaming Virtus 


ribonucleie aeid-contamin terms 


rus and ‘deoxvvirus 


Essential Lipid as Secondary Criterion 


the eriterion of 


rested for classification Purposes 


The secondary sub-division uses 
i 


aru 


etivity | 


Horstmann! Destruction { 
which 
eon 


case ot Ni 


presumably re 


sol ents 


correlated with sensitivity to low ‘ntrations of 


md in the astle disease 


is'? with sensitivity to lipase flects 


nponents essential for inteetiy 


presence ot tatty co 
detergent 


Chose viruses insensitive to ether and 


either do not contain lipid (for example, poliovirus 


or their lipid content is tightly bound or not essential 


The genetic stability of 


sin than that of differen 


for example. vac 
hut two tacts sug that 

m-trivial and that it should be (that is. 
readily lost by non-lethal the 
ether-sensitive parti le of influenza virus breaks down 


acid content. 
fairly stable 
not mutation a 
(h) 
with 


when the lipid is removed"; 
the 


maturation at the « ell suggesting a 


tely 


riboviruses sensitivity to ether correlates 


idespread 


mechanism involving lipid materials without which 


the viruses cannot hecome mfective 
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poy 


group, 


ether, or 


In practice and excepting 


appear ither to be quite stable to 


ver Sensitive provided that they are tested in 


wecessible staat and mot rotes thin 


fairly 


Tissue 


Those 


example, poli 


rion to appl 
tor 


making if a 


ether-resist ant ru examined 


have a strong and r lattice clathrat sub 


wheres Sersit iruses are less 


tr 
str 


ieture 


tending also to tlatten mm 


According) tf li tis 


stants and 


rigud 
SCOPN arid 
lipovirus 
mifective 


herpe 


ether-s respectively, HV Une 
sample 


Consideration of Major Groups 


then 


Wohien these t separation are 
the virtses the 
arrange 
order 


annul 


TV pes 0 


POsibLOns of which are known 
ibdlivisions th 


together in 


the four major 


degree of 


brought 


considera order res 


the viruses are 


vroups which are often immunologically related 


Four 


used 


principal chemical relationships are therefore 


nucleic acid type. content of essential lipid 
inologieal character will be noted 
withest 


the size VITtises 


size and iain 
that 
that a 
differences 


morphology \ 


anc 
there 1 


chemical Is its 
mony entities of 
between chemical content and fine 
There will. of 
cannot vet be 


marked with a query) is 


little 


eourse, be 


kno Virlises placed, and the placing 


of sor ViIrtises based Ott 


slender 


well 


rather data. but the positian of most tb 


reasonably based for at least ome member of a 


serological vro i} 
It will be noted that 


it special Cust 


treated as 
First 
ether-resistant 


thi 


this is 


ines are 


il 


anid for two reasons 


separation into ether-sensitive and 


has the effeet of separating mv xoma/fibroma from the 
} 


and, although there 
i 


vaccinia and avian-pox groups! 


are reservations about their relationships 


recent shows their closeness by reactivation 
Secondly, vaecinia nucleic acid 
replicates in thu the 


other viruses adequately studied 


and serological ‘lata 


‘ learl\ vtoplasm whereas 


nucleie acid of 


encephalomvyocarditis® 


the The 


metabolically more 


herpes adenovirus 


and 


Pox 


Virtis 


fowl 


repr 


therefor: 


plague cates im nucleus. 
Viruses 
and there is a 
distinet 


and 


than stialler viruses, 
for re vara ny them af 
brent the 

Beeat 


is preferred as a primary 


group 


thy 


strong case 


intermediate een viruses 


ornithosis 


the nucler 
ancl. 


ts inherent venetic stability 
eriterion 

the 


pre 


instability ink 
but 


its Observed genet 


nunological is set last 


character 
other characters is not 
Iso Come tovet he 
may be that this admittedly 


similar habitat. and 


hile unsuitable a 


erion, could be applied as a tertiary one 


Deoxvviruses are generally larger than riboviruse 
iugh overlap does eccur Lipo riboviruses tend 
be larger Thus 


generalizations can be made from this system. 


than clathro-riboviruses some 
sinee 
the primary and secondary criteria also separate other 
and this should help the understanding 


mechaaisms of new 


properties 
and growth 


Viruses if these eriteria can be applied 


of the strueture 


he 
an 
, 
not filly 
| 
a 
et] 
lets 
acid typ 
‘i } 
it eases. imi 3 
relative stability o 
dictable The virus 
erit 
| 


304 


Hnmunication) 


Conversely, other properties can help classification 
when the criteria applied For 
example, the large size of measles virus**, the forma 


cannot yet be 


tion of large intranuclear inclusions and its intra 
cellular mode of growth all suggest that it is a deoxy 


virus Rous sarcoma’! and vesicular stomatitis 
viruses are both lipoviruses; there is evidence, not 
firmly based, that both are riboviruses, and their 


continuous mode of strongly 


this idea 

At the 
contra-indicate the 
other 


supports 


little evidence to 
lable 1. although 
for example, one 


there 
classifica 


morent appears 


ion of 


arrangements are possible 
than ether sensi 
but 


vwller viruses 


may regard size a 
and 


the large dit 


more Lnportant 


tivity promote it to sex ondary eriterion, 


erences Im the s 


makes deciding the border-line arbitrary and meon 


veruent determina 


From a practical point of view, 
tion of reaction to ether is much easier than determ 
ination of size. Good e 
vould be the finding of 


hetween the main groups differentiated in Table I 


idence against the proposal 


trong serological relati mmuships 


Correlations with Growth Properties 


The separation imto four main groups accords tI 
known 


the 


deoxy viruses to 


vhere these are 


that of 


with growth 
In fundamental replication mechanism 


properties, 


must 
resemble another 
viee versa, although a possible exception to this is the 


nucleic acid) one expect 


one more than riboviruses. and 
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AcID small single-stranded DNA-contain- 


Table 1 A CLASSIFICATION SCHEME FOR ANIMAL 
CONTENT, SENS © ETHER OR D LGENTS, SIZE AND SEROLOGICAL RELATIONSHIPS . 
NTENT, SENSITIVITY TO ETHES DETERGE IZE ANI ing phage*®, the replication of which 
— mav resemble ribovirus. The 
(mys 
Ether Mysoma deoxyviruses (vaccinia, herpes and 
sensitive Fibroma adenovirus as examples) are slow 
Pox 
virus to mature and to be released, and 
Ether Animal pox * (vaccinia, et 200-300 form marked inclusion bodies, but 
resistant Avian pox (fowlpox,et« ) 
the riboviruses mature much faster 
DEOXYVIRUS Lipovirus Simplex and do not form marked in 
(DNA ether Herpesvirus B ; 
containing) sensitive) pseudorabies clusions. 
120-150 The lipo-riboviruses (for example, 
Smaller Measles ” 
leoxy virus Rinderpest ? vesicular stomatitis, influenza, 
Canine distemper Western equine encephalomyelitis 
adenovirus ® 70-90 fowl plague) appear to be matured 
at the cell wall'’, whereas the 
Mlathrovirus Rabbit papilloma 
eclathro-riboviruses mature intern 
resistant) SE polyoma 40-30 ally (for example, poliovirus, en 
cephalomyocarditis, foot-and mouth 
ANIMAT disease, vesicular exanthema), prob 
VIRUS rev 
Myx VDV, mumps pavainflu . 0-120 ably in the cy toplasm difter 
virus ~* ‘ swine influ., fowl plague * 70-80 entiation does not apply to the de 
& 
, oxvviruses, Which all mature intern 
:; Rous sarcoma ? 0-80 ally, but in this case the core of a 
et Vesicular etomatitis 0-80 lipovirus (herpes), although being 
sensitive formed in the nucleus, receives a 
Certain 4 (EEE, Semliki 
arthropod forest, etc.)*® 40-50 final coat (and therefore is mat 
born ured ?) on entering the eyvtoplasm**, 
viruses B (West Nile 
RIBOVIRUS Murray Valley, ete.)® 30-50 whereas a clathrovirus (adenovirus) 
(RNA- appears to be completed in the 
containing) 
\ lar exanthema, Reovirus (ECHO 10)? 50 70 nucleus?® 
It is interesting that viruses 
Clathros Certai Poliovirus 27-32 capable of causing prolif rative 
(ether enter ECHO lesions, even if finally necrotic, 
resistant viruses Coxsackie A7, A9, Bl, Ba, BS 1 
Valfan, Te occur in all groups except the 
elathro-riboviruses; hamagglutin 
EMC, ColSK, MM, Mengo* 27-32 
ins of one sort or another are also 
Foot-and-mouth disease 22-25 found in all groups except the lipo- 
* Serological group. Data on vesicular exanthema from Shaffer and McClain (personal deoxyviruses, indicating that 


neither of these phenomena 1s 
related to a particular virus type, 
and is therefore per se of small value for « lassification 


purposes 


Means of including more Viruses 


It may be felt that it is impractical to determine 
the nucleic acid present in a large number of viruses 
ts only a 


However, 


mk order to classify them, even if one selec 
single member from each serological group 

is an 
the 


processes, 


this information is urgently necessary. 
preliminary to understanding 
of their growth 


essential most 


fundamental part 
senting probably the most important single datum, 


repre 


and providing a most useful guide to selecting models 
tor study. 

The direct way of 
acid is to examine the purified particle, but this is 
probably also the most lengthy, as some 
particularly the small thermolabile ones, are difficult 
Fortunately, there is at least one appar- 


most determining the nuclete 


VITuses, 


to purify 
ently conclusive and fairly direct short cut This is 


to obtain the nucleie acid in an infective form sus 
ceptible to nucleases (usually as the free ar id). and 


then to determine its sensitivity to the two species of 
done with poliovirus, 
Eastern 


th iclease This has now been 
encephalomvocarditis, mengo, equine en 


ceph slomvelitis. Sem iki forest, West Nile, Murray 
Vallev encephalitis and foot ynd-mouth disease 
viruses among the riboviruses, and polvome*® among 


and also for the DNA-containing 


37) and XV 174 (ref. 38); 


the deoxyvviruses, 
(ref some 


bacteriophages T 


. 
= 
ue 
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viruses have so far proved resistant to successful 
extraction, but may vield to improved techniques. 

A more readily applied, if less direet, method is to 
the growth-inhibitory effect of 5-fluorodeoxy 
which should specifically inhibit DNA 

This compound inhibits growth of a 
but not of a ribovirus (polio 


test 
uridine, 

savnthesis. 
deoxyvirus (vaccinia 
virus), and gives promise of reliable results provided 
that it can be confirmed with more known examples 
and that it is used with a host cell which it penetrates 
that is. in which it inhibits a known 
This is a very simple test, and there is a 
is laboratories to run it through 


successfully 
deox\ virus 
strong case for all vir 
their collection of virus strains, as the information 
to be primary 

liminary screening of new clinical isolates, for example, 
with 20 ether 5-fluorodeoxvuridine, 


might speed tvping and economize in antisera 


obtamed is of importance \ pre 


and 


per cent 


Classification of all Viruses 


It is termpting to this 
elusion and include all viruses in the one classification, 
plant and bacterial viruses seem 


follow scheme to its eon 


since superficially 
separated from animal viruses only by host range 
his the effect. satisfactory from a 
structural point of view, 


ent virus alongside the adenoviruses, 


would have 


of placing all bacteriophages 


and Tipula irides 
and plant viruses (for example, tomato bushy stunt 
with poliovirus ; the embarrassment of deciding 
kingdom’ for plant viruses which grow in 
would be avoided In ct, 
the fundamental likeness in all biological replications 
and cellular metabolism makes it nowadays legitimate 
to question seriously whether the 


animal and bacterial viruses is justified, 


virus! 
the eorrect 
and vice versa) 


soparation 
into plant, 
because this classification may depend only on rela 
trivial differences in the virus coating. Con 
vineimng ey wlence of this vould be growth ot a virus 
in a host of the ‘wrong might be 
achieved by unusual manipulative techniques, pro 
vided that there is no fundamental impediment 
Alternatively, evidence an 
would itself constitute most 


tively 


kingdo a; this 


such impediment 


rnportant 


for 
imftorimation. 


Conclusions 
In summary, a taxonomy for animal viruses based 
on type of nucleic a id and essential labile lipid con- 
and wiv more 


suggested, 


less arbitrary genet 


tent appears 
stable than those previo usly 
provide a useful means of ordering the host 


and may 
of viruses 
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now newly coming to light. The typing of the nucleic 
acid, a factor of primary importance, is likely to be 
easier than was hitherto supposed, requiring not very 
accurate assay procedures but needing some system 
in which infectivity can be detected; it merits wide 
taxonomy might in time 


consideration Such a 


include all viruses 
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OBITUARIES 


Prof. H. R. Dean 


PRor. Ht NRY Roy Di AN, professor ot pathology 
n the University of Cambridge since 1922 and 
Master of Trinity Hall during 1929-54, died on 
February 13, a few days before his eighty-second 
birthday. 

Head-boy of the School at Sherborne, he gained 
first-class honours and, later, an honorary fellowship 
at New College, Oxford. He qualified from St. 
Thomas's Hospital, and was then elected to @ senior 
demyship at Magdalen College, Oxford. Thereafter, 
on a travelling fellowsh’p, he worked in Berlin with 
Wassermann. In 1912, he became professor of 


and in 


pathology and bacteriology at Sheffield ; 
1915 professor of pathology and dean of the Medical 
He was appo nt« a professor 


School in Manchester 
of pathology at University College, London, in 1922 
but, before taking up this post, moved instead to 
Cambridge as professor of pathology there. 

Dean's published contribution to med cal research 
was not voluminous, but it laid solid foundations 
for much of our present knowledge of immunology 
His work on complement continued the classical 
line of Bordet and Wassermann. His work 
the precipitin reaction made a quantitative approach 
to this subject possible. His deseription of the 
pathology of anaphylactic shock in man has not been 


on 


= 
1 Holmes. F. O.. Rergey’s Manual of Deter 
sixth edit. (Baillicr Tindall and Cox, London, 1948). 
van Rooven, C. E., Canad. J. Microbiol., 1, 227 (1954) 
Andrewes, C.H., Adv. Vir. Res.. 4, 1 (1957 
* Downie, A 197 (195%) 
* Vogt. M., I H. A., Virology, 4, 141 (1957). 
BN, a * Hoskins, J icrobiol., 9, 122 (1959). 4 
— * Holland, J { Syverton, J. T., J. Exp. Med., 4 
110, 65 (195 
Kibrick, S., Melendez, L., and Enders, J. F., Ann. N.Y. Acad. Sci., 
67, 311 (1957) 
* Andrewes, C. H., and Sneath, P. HL A. (1958) 
Lwoff, A., Anderson, T. F., and Jacob, F ‘asteur, 97 
12Smith, W., J. Path. Bact., 48, 557 (1939 
Theiler, M., Proc. Soe. Exp. Biol. N.¥., 96, 380 (1957 
* Hoagland, C. I inn. Rev. Biochem., 12, 
Hovle, L., J. Camb., 50, 229 (1952) 
Franklin, R. M., Erperientia, 14, 346 (1958). 
: 
Finch, J. T., and Klug, A., Nature, 183, 1709 ( 
Horne, R, W., Brenner, S., Waterson, A. P., al I. Mol, 
BR 1, 84 0 
Wildy. P.. Stoker, M. G. P., Maepherson, I, A 
yy. 11, 444 (1 
Horne, KR, W., Waterson, A. P., Wildy, P., an A. E 
ry. 11, 79 (196 
Wild P., Russell, W. ¢ ind Vir |g (1960 
* Burnet, F. M T/ uses, 3, 4 (Academic Pres 
Joklik. W. K., Woodroofe, G. M., Holmes, I. H., and Fenner, F., 
Virology, 11, 168 (1960 
* Takahashi, M., Kameyama, S., Kato, 5 ind Kamahora, J., Biken’s 
2? Cairns, J Vi wu. 11, 603 (1960) 
Morgan. C.. Ellison, S. A., Rose, H. ; 
Ved., 100, 195 (1954 
Morgan, C., Howe, C., Rose, H. M., 
Biochem, Cytol., 2 (1956) 
Bellett, A. J. D., and Burness, A. 
Breitenfeld, P. M., and Schafer, W 
Benvesh, M.. Pollard, KE. C., Opton, E. M., Back, 
gu, L. Nature, 177, 475 (1956). 
: 
E 
~ 
j 


8 O06 


surpassed His realization of the essential unity 
of the antibod reaction helped to bring order 
nto a confused field His papers, like those of h 
great predecessors, ar classical in quality, cor 
mendable to 

His second great contr bution to mecical seremes 

ss the quality mature f h teaching Fort, 
vears ago, he was a very great teacher, who imsisted 


branches of pathology 


nterdependence of all 
to know 


amc He made his st 


ve and more about more 


idents eagel 


Pathology 


he regarded as one great subject, of vhich bacterwo 
mmunology, virology leematology and morbiad 
anatomy were all nterdependent parts, and liable to 
sul from individual elevation to specialist rank 
He taught pathology : the true ba of all mearemne 
and as especially iluable for the insight it gave mto 
normal He thirt and forty vears 
a brillant lee ! but his vreetest effect 
vas obtained when demonstrating im the laboratory 
Hy ereation oft the Pat and Part Pathology 
lriposes in Cambridge has benefited many generations 
f’ Cambridge medical graduates, and, through 


of mecieme 


leader in the Cambridge 


School, as Master of Trimity Hall and, during tly 
two difficult and anxious years which preceded the 
Second World War, as vier chancellor, Deans 
energies were mec warily devoted chietly to ad 
rumistration Outside Cambridge, he had many 
activities ; at various mes, and for many years 


council of the 
the 


chairman of the 
Fund, 
Britam 


he was 


Research 


at a time, 
Imperial Cancer 

Pathological Society ot 
a member of the Royal Commission on the 
General 


secretary oft 
and lreland, 
University 
of Durham He served on the Medical 
| as representative of the University of Man 
1919 22. and of the University 
1942 57 


honorary 


(reat 


( 
chester during 
ef Cambridge durmg 

He received LL.D ot 
the Universities of Aberdeen and Western Reserve, 
honorary D.s« of the Liverpool 
He was a Corre sponding Fellow of the New York 
ot Mecdieme 

Dean was no dilletante, but he was wel 
To accompany 


several degrees 


University of 


informed 
wide range of subjects 


on @& very 
wine-buying expedition for the College : 


him on @ 
or to handle and appre ciate some of the silve r hy had 


collected; or to mspect his seedling viruses im 
Trimity Hall ; or to ¢ limb mountams with him, or 
ewim with him, or to follow the boats in Mays or 


Lent races, Or sit W ith him on boards and committees, 


Horace with a conscientiously 


just to drop n tor 


hom quote 
archaic pronunciation, OF 
with him—these all memorable 
and for the memory of them one 
grateful for the example of 
of outlook on 


or hear 
a chat 
were expe mences, 
But 
staunch, 
that 


rrepressible humour 


s grateful 
one is chiefly 
ob jee tive h 
came within his ken, and for the 
of his commentary on it An anonymous contributor 
to The Lancet has said * I owe it to him that I have 
Many 


everything 


nteresting life” others would 
acknowledge debt 

In 1908 he married Irene Wilson, died in 
1959, after being his close partner and perfect counter 
throughout a long jomt Mrs Dean 
the affection and regard in which he was 


many hundreds of younger people whom 


huad such ar 
the same 
who 


part 
shared 

he ld by 
they helped, encouraged, 


guided and entertained 


E. T. ¢ 


SPOONER 
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Prof. Jerome T. Syverton 


death 
active 


occurred on 


Jerome T. SyvertTON, whose 


Januarv 28, began an outstanding, areer in 


microbiology as an mstructor im bacteriology at the 


University of North Dakota in 1928 Born im 
Courtenay, North Dakota, in 1907, he entered the 
University of North Dakota in 1923, obtaining the 
\.B. degree m 1927 and the B.S. degree in 1928 Hy 
graduated from Harvard University hool of 
Medicine in 1931, and after an internship and 
assistant resice ney m medicine at Duke University 
Ho p tal n 1931-32. he became @n assistant rh 


pathology and bacteriology at the Rockefeller Inst 

for Medical Research, New York There he 
do basic knowledge in virology under the 
guidance of Dr. P. K. Olitsky, and in 
faculty of the University of 


trate 
obtain 
1052 became a 


member of the Rocheste1 


School of Medicine and Dentistry 

Except for a sabbatical leave im 1942 at Vanderbilt 
miversity School of Medieme as visiting assoc ate 
professor of pathology and bacteriology, Svverton’s 
fundamental and proneenng work involving, for 


example, tumour \ iruses and multiple viral infections 


of single animal cells. as well as the development of 
his outstanding skill as a tea her and student adviser, 


was done during 1934-47 while in the Department of 


Bux Te nology at the Unive rsityv ol Ro hester. For 
his outstanding research in virology, he rece ved the 
Lilly Award in Bacteriology and Immunology in 1938 
During 1944-46 he was on active duty in the United 
States Navy as a visiting investigator at the Rocke 
feller Institute. and member of Nava Medical 
Research Unit 2 in the Pacific Theatre. In 1947 he 


became professor and head of the Department of 
Microbiology at Louisiana State University School of 
Medicine, 1948 had been professor and 
head of the Department of Bacteriology at the 
University of Minnesota 

During his a ademuie career Syverton s ent his asatic 
with 


and since 


and vigorous approach to prof ssional life. 
simultaneous devotion to his family and friends, set 
an extraordinary example for students and associates 
His graduate and postdoctoral students during twelve 
the University of Minnesota alone mumbered 
His productivity as an ivestigator 
and during 1957-58 he was recipient 
Fund Award for Creative 
articles deseribing his 


vears at 
than 65 

was re markable, 
of the Commonwealth 
Work Fight y-seven 
work and 119 in conjunction with his students and 
were published between 1933 and 1960 


more 


own 


BSSOCTATOCS 
His stature in seience and academic medicine was 
evidenced by his membership of many scientific 


advisory comumittees, and his enthusiast it support ot 


science at an international and nat onal level was 
widely reeognized and appreciated The world’s 
scientific community has lost a creative and pro- 
ductive investigator, the educational am 


teacher, the community of his colleagues 
and true friend, and family an 


affectionate and lovable father 
F 


enthusiast ie 


associates & his 


SCHERER 


Prof. B. Davison 
mathematicians with 


projects 


connected 


energy 


PHysicists and 
the British and Canadian 
have learned with regret of the sudden death of Boris 
Davison on January 24, while still a very productive 
problems of 


atomic 


rnathemat ical physicist engaged on 


neutron transport. 


i 
4 
ne. ; 


April 22. 1961 


He (iorky on July lt), 
lucated in Russia. He graduated from the University 
of Leningrad in 1931, and was engaged im hydrology 
Through his English 


and 


was born in 


tor about seven vears thereafter 
erandfather he had a tie with England, and when in 
1938 he was requested either to renounce British 
nationality or leave the U.S.S.R. he elected to go to 
England. He worked for a short period with Prof. 
L. Rosenhead, but his health broke \fter a 
considerable period of convalescence he jomed the 
team at the University of 
Peierls, in 1942. His 
mathematician enabled him to make 
contributions, particularly to neu 
tron transport theory. a subjeet which was to occupy 
most of his attention for the rest of his life. For some 

this he awarded the Ph.D. of the 
University of Birmingham in 1944 

His connexion with Canada started when he joined 
the Montreal Laboratory of the point United King 
dom Canadian Atomic Energy Project in 1943. His 
association with the late Dr. G. Plaezek was a very 
truitful one. and he accompanied Drs Plaezek and 
Mark to Los Alamos. He moved to the new Chalk 
River Laboratory as a nember of the United Kingdom 
staff in the Theoretical Physies Branch and in 1947 
returned to England to work at Harwell. In 1954 he 
oined the staff of the Computation Centre in the 
University of Toronto, lectured in numerical analysis 


down 


atomic energy research 


Birmingham under Prof. R. E 
powers “as 


many imnportarnt 


work Was 


and reactor physics and was appointed associate 
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professor of physics in 1960. For the past six years 
he served Atomic Energy of Canada, Ltd., as a con 
sultant. His knowledge, experience and talent have 
contributed im many 
the Canadian Atomic Energy programme 

In 1957 his book om Neutron Transport 7 heory Wiis 
him publiely as the 

which he brought a 


and 


wavs to the technical success of 


published : it established 
this 


combination ot 


authority im subjeet to 
remarkable 
precision, an uncommon facility in numerical analysis 
Not only has he expounded 


analytical power 
and physical perception 
the methods of other mathematicians but he has also 
delineated carefully the boundary of the region 
within which they can be effectively applied. In his 
preface he was generous in acknowledging assistance, 
but those who knew him know well his patience and 
for himself. 

concerned 


standards he set 
work 


representation of 


the exacting 
Much of 


ing 


with 
nuelear 


Davison’s was 
mathematical 
and 


He 


computing 


processes in reactors with the associated com 


was a ready inventor o 


putational problems 
and for avoiding 


algorithms for 
logical conditions in large caleulations 

He was a gentle, shy man, painstaking, kind and 
but intolerant of 


patho 


generous in helping his fellows, 
pretence His intellectual life was not confined to 
the subject of his specialty. He had a broad, 
interest in science and he liked poetry 
his Olga 
WH 


modern 


He is survived by wife 


NEWS and VIEWS 


The First Manned Earth-Satellite, 1961) 

Tut spaceship satellite Vostok, launched from the 
UUS.S.R. at April 12. carried the first 
man to make a journey in orbit about the Earth, 
Major Y. A. Gagarin of the Soviet Air Force The 
satellite, which weighed 4. kgm (10.417 Ib 
excluding the final-stage rocket, was projected into 
an orbit inclined at 65 04° to the equator, and having 
an orbital period of S&T min Its height 
Earth varied bet ween 175 km, at perigee and 302 km 
at apogee Phe designated 1961lul, made 
revolution about Karth: its deceleration by 
25 and the cabin 
and snecesstully to Earth in the 
07.585 U.1 close to the pre-determined 


06.07 on 


above the 


satellite, 
one the 
retro-rocket motor began at 07. 
was safely brought 
U.S.S.R. at 
area Phe racio on 
frequencies of 9-019, 20-006 and 143-625 Me.is. It ts 
that flight Major Gagarin 
was able clearly to see mountain 
and large cities, and that to him the Earth appeared 
The final 
the 


satellite's transmissions were 


reported on his historie 


coast lines, ranges 
light blue in colour against a very dark sky 

ave rocket, 1961u2. separated 
satellite, remained in orbit 


which from 


for several davs 


The Henry Draper Medal : Dr. M. Schwarzschild 

Dr. MARTIN SCHWARZSCHILD, professor of astron 
omy. Princeton University. has awarded the 
Henry Draper Medal of the U.S. National Academy of 
Sciences for his work in the field of stellar evolution 
Dr. Schwarzschild was born in Potsdam, Germany, 
in 1912. and took his Ph.D. degree in astronomy at the 
University of Géttingen in 1935. He was a Research 
Fellow at the University of Oslo during 1936-37 and 
College Observatory during 1937 40 


been 


at Harvard 


Major Yuri Aleksevevich Gagarin 
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In 1940, he went to Columbia University as a lecturer Cioverning Body. set up by the Minister of Education 


on astronomy and was appointed assistant professor last autumn under the chairmanship of Lord Fleck 
in 1944. Joiming the faculty of Princeton University Mr. Richards will take up his new appomftment tn 
in 1947 as a professo! of astronomy, he was appointed Sraily The aim of the College ts to create a national 

staft tron 


Higgins chair of astronomy in 1a50 centre at which prin ipals and other select: dl 


to the Eugene 
lor Schwarzacl iki Is Known the director colleges ot technology and commerce can ¢ vchang 
of the Project Stratoscope, in which the surface of the ideas and experience with senior staff from industry 
Sun was phot raphed from am Unimenmed balloon local and central government the universities and 
come fifteen miles above the Marth s surface Analysis overseas. and where they can jomtiv study the anne 
of the data obtained from thes photographs contri leas and the growth of education in the light of the 
buted much toward the understamdimg of the rapid advances mm serence and technology. A capital 
echanisms of heat transfer from the centre ol the fund of £100,000 has been contributed by industt 
Sun to its surtace For this work Dr. Schwarzschild to meet the initial expenses of foundi the Colleg 
wind two of his colleagues received the Ne weomb and the Minister of Education has undertaken t 
Cleveland Prize of the American \ssi foo tha ontribute an annual grant towards the running 
Colle ree = toy he entire! res fentia 


port are ul Sch computa made for suitable premises 

he evolutiomar ti f stars and his study of pref thly in the Midlands, around which the Colleg 
r internal comipositior He is a faculty me been ean be developed 

f Princeton s James Forrestal Research Cente! 


US Na gor and a member oF Harkness Fellowships of the Commonwealth Fund 
ational Of Serences 


lure following have been included in the recent 
Theoretical Physics at Birkbeck College appointments to Harkness fellowships of the Cormier 
Prof. D. Bohm ealth Fund: J. N. Ball (Livery ay: 4.3 
Corntford frinitv. Cambridge sociology 
Davip Boum vhose appoimtinent at Kverett Clare, Cambridge B 
need to the m chair of theoretical physics at Funnell (Trinity. Cambridge), oceanic geology; J. \ 
1] 1] know 

College Londor Cireenman (Gonville and Cais, Cambridg theoreti 
t his or tor oft t hues toh 
rigimatol h cal physics and applied mathematies: J. M. Hol 
Theor or col tive motions In & He i Ne College, Oxford), philosopt ID. H. BP. 


Cambridge 


eriticist 
the interpretation of quantum theory advocated Cambridge). infra-red spectroscopy; Wilson 
| the school of Niels Bohr Prof Bohm who King’s. Cambridge physics The following were 
born in the United States, was ecicated at in the awards from Austrah 


Pemnsvin anne College. Calitornia Institute of +} in 
Zeal i: N neath (Melbourne), 
\ 


rechnology. and the University of California During CeVel Svdnev geology Fen fello 
the Second World War he worked (for the U.S heen awarded to candidates from France 
\tomue Energy Project on the electromagnetr the Netherlands 

eparation of isotopes After the War he becannu 


assistant professor at Princeton, and later professot 
Commonwealth Students in British Universities 

sively at Sao Paulo. Brazil. and the Pechnion. 

Haifa. Israel. Sinee 1957 he has been on the staff of Is a written answer in the House 

Bristol. He is a physicist of great April 11. Mr B. R. Braine. Joint Under-Secretary ot 


State for Commonwealth Relations, stated that om 


the University of 
eness and imagination. whose stimulus and 


PAVeTLELN 
lewdership have se several others on t he path vay July 1959. 3.457 students from the Commonwealth 
to success in theoretical physics overseas were studying, in United Kingdom universt 


ties, the applied scrences to vhich paragraph 2 of 
the report of the Commonwealth Education Conter 


Harvard Museum of Comparative Anatomy 


ence relates In the academic vear 1959 60, this 
PRor. ERNST MaYR has been appointed directo 
. . number was 3.338, but figures for 1960 61 are not 
ot the Harvard Museum ot Comparative Zoology 
. yet available More places are expected to become 
as from July 1 Founded by the great nineteenth : 
' : available for such students as the total number of 
centurv naturalist Lou! Avassiz, the Museum 1s 
places in United Kingdom universities mereases, 
one of the very few major centres of natural history , 
; but the exact number of additional places which 
research in the United States Phe present director, 
, . would be taken up in 1961-62 cannot be forecast 
ly Alfred S Romer, who has guided for the puist 
In 1958-59. 174 stuclents from the Commonwealth 
fifteen vears the Museum's growing eminence as a ' 
overseas were enrolled for full-time re search at 
eentre for the study of animal lite, past and present, . 
United Kingdom universities in) agriculture and 
will contimue to te wh and do research at Harvard P = 
forestry : 130 in dentistry; 1.475 in medieme ; 1.608 im 


Both Romer and Mayr hold Alexander Agassiz 
technology ; and 67 in veterinary serence ; for 1959-60, 


professorships at the Museum, Prof. Mayr has made tie corn sponding figures are: 202; 145; 1.477; L621; 
mportant contributions to evolutionary theors - 
luring the past thirty vear and 93. On April 13 a written answer D) the Minister 

of Edueation, Sir David Kecles, gave the number of 


Commonwealth students in colleges « ffurthereducation 


Staff College for Further Education in England and Wales as 7.203 in the current session, 
1959 60 In the present 


Me. W. J. Ricuarps. director of the Roval Radar compared with 6.493 in 
Establishment, Malvern (see Nature, 172, 277: 1953), session. the number of Commonwealth students 


177. an increase of 25 on 


has been appointed the first director of the proposed in technical colleges 1s 
new Staff College for Further Education by the 1959 60 
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Employment of Scientists in Government Services 
March the 


ournal of Institution Professional Civil 


the 
the 


is occupied by 


oft iss f State Service. 


ie 
of 
Servants annual 


experient ol 


the report of the 
Mr. Stanley R 
directs particular attention to the diffi 


by the Ministry of Aviat 


posts wat prin pral scpentitie officer 


soctition it t he ral secretary. 


ion 

le vel as an 

cientists to enter the 
wivertisernents 
nd onlv one o 


he was 


Department 


ana 


re 
only 


ndustry 


frery 


applica 
Three other 


Ithes 


ircis 


ron 
ritics f the 
Civil 


broad 


value 
Service Pay Re 


basis 


infor 


search Unit othe 


for discuss 


Valuation and Rating of Scientific Institutions 


and Scientific ¢ 


1960 of the Parliamen 
2. London 

conta 
and 
Killian’s speech at the 


the 


spon 


report ) 


tev 


mentary and Secrentif ns 


COTLCISt 


USSIONS 


during the vear and of 


annual luncheon It ‘ also to 


and Serentifie ¢ 
the Committee. 


ot 


Parliamentary 
by 


onferenes 


financial support of the 


Council Europe. the Organization for European 
Co-operation and the Foreign Offiee. in 
March 21-23. 1961 The 


has again considered the position of 
December 5 


London, curing 
Sub-Committee 


Ratimy 


screntifie and at a 


SOC TET IES, reeting on 
it was agreed to seek amendments to the 
that 


rating 


Rating and 
hereditaments 
rehet 


Bill to secure 


Valuation given 
rnandatory 


Ss (1 


under clause 
established 


and that the power given to 


per cent 


include all hereditaments properly 


for screntifi purposes, 


rating authorities to reduce or remit the payment of 
rates chargeable in respect of such premises should be 
transferred to the Ministry of Housing and Local 
(;overnment so that there should be central decision 
agreed seek similar mandatory 50 


It was also 


per 


to 
eent relief for all organizations qualifying 
from 140 of 


relating to research associa 


tor 


freedom income tax mider the 


Aet. 1952 


section 
Income Tax 


tions 


Smithsonian Institution 


THE annual 
National 
bulky 


report for 1960 of the 


United 


well-illustrated, 


States 
Muse with Is ustial a 
of 
research 
the 


eovernng 


volume giving details much 


curatorial 
work, an impressive account of undertaken 
by, 
of 


access1ons 


collaboration 


ana 


or im with, 
cvifts 
(Pp vi 175 
Printing Office, 
started 
continues in all departments, and 
of the Museum of History and Technolog, is om 
progress and will be completed by March 1962 
The building has been designed so that the collections 
will be under the 


and a list 
2500 
Washington, D.C. 
1960) The modern- 


decade 


construction 


staff, 


donors their 


C,overnment 


ization programme about a ago 


the 


shown best known modern con- 
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the 


ib pr 


within 
ich as 
lite 


diagram 


ditions. and also maximum 
heen 
the 


from 


structure for future development 


develop 


considerat In geolog events s 
ment ot 


land 


models 


on 
the ti 


anid ansition of vateT 


heen 


demonstrated by and 


datory ¢ 
New 


bones ot the 


have 
Among 
are a 14-ft. skeleton 
fish Vipl is, and a 
crowded 
entrapped im 


to 
ial mens ad 


the 


slab 


the isplayed 
‘retaceou 
Mexico 


amphibian 


from 


an evaporating 


swamp 
The British Leather 
Association 


Manufacturers’ Research 


records 


shi 


cent of hie productive 
pot 15 and 
ot 


and 


rsh 
me r grant 


£21,900) from the Secrentitic 
Re 
Leather 

An 


have 


partment 
’p 


ers 


Research Asso 


omeet and 


search Surrey 


Man 
effluen liaison 


Industrial 
British 


afron 
stant 


analvst i to recommend and 
demonstrate modificat rons in leather-making processes 
dto reduce effluent pi 
isotope research laboratory bieas 
thie tudy of 


radioisotope tec} 


desig »blems. and anew radio 


ilarly 
by 


Deer partie 


leather 


tow chrome comple LOS 
The 1 the Direetor 
the ot tunda 
he constitution and properties of 


ana 


inn 
port oft 


search refers to niantenance 


researe h ont 
and skins, the 
the 


of collagen and 


ollagen and other constituents of } 
oft 
prope 


mechanical 
fibres 


cherorstry vevetable tanners 


and elastic leather 
=") 
In the enzvme of hick sa bath-treatinment at 
80° F removal of 


three days ensured consistent 
th with the and simall-seale trials 


shor long hairs, 


vreat difficulties should be experienced 
An investigat 
which 


eomine need, 


im tarniny on ot the factors 


im chrome are 
for 


leather 


processes important 
and the 
for good 
coverage 


are 


dyeing has 
which 


finish 


atistactory 


are required 
and 
crat 


properties 
of 
investigated 
suede leather 
fast ness, 
the 


moulded-sole 


acceptance good 
miaxte on 

the colour 
Work 


leat her 


pigment 
invest being 
the 

part icularly 
of 


foot wear 


ons 
view of improving 

of black 
sermi-chrome 


are 
with 
suede 
upper 
continued, but 
was discontinued 


on adaptation 
for 
mechanical 
engineering work will be limited to chemical eng neer 
ing including effluent Work on 
the deterioration of leather by heat, moisture and 


engineering work and 


topies, problems 
perspiration has led to substantial advances in an 

of the of leather by 
but in work on waterproofing of leather 


understanding deterioration 
perspiration 
the study of 
priority, and 
with 


laboratorv testimg methods now has 


an extensive testing programme in 


and sheepskin leathers 
Besides outlining the programme 


comnex1ron she« psk ms 
has been necessa;ry . 
of research, the report im ludes a list of publications 


during the yvoar 


The Cawthron Institute 

THE annual report for 1959 
Institute. Nelson, New Zealand, 
of the 
its facilities for investigating the 
nutrition have been 
equipment (Pp. 35 Nelson, N.Z 


The Director 8 re port reviews the progress 


of 


records some changes 


Ho the Cawthron 
Institute’s research activities, and 
fundamental 
extended 

Cawthron 


in the scope 
more 
aspects of plant by 
new 


Institute) 


of the reluctance o Screntitie Tr 
Civil Service The nly pro 
duced five applicatio : 
ulged worth interviewing, mal not good 
, 
enough to be selected lhe hed four 
other elected and 
offers unt. fron for 1959 60 of the B = 
cientists Leather Manufacturers’ Research A 
were selected : menibersh p of some por 
one of these has already resi, The annual report industry with net m 
for 1960. which records a embership of 53.923, tota neome of £70,134 
i 
4 
id 
4 
4 
A 
| 
| 
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of pasture research, hop research and tornmato research 


at the Institute and of the chemical investigation 
on the constituents of the tobaeco leaf responsibl 


for variations m quality Besides a list of publica 
tions, the report meludes five short special articles 
T. Chiltendon describes bitte: 
pit in apples; E B. Kidson, 
plants m 
further experiments on the 
tomato seedlings with n-m-tolylphthalamic acid : 
r. B.C. Christie. the effect of fertilizer appli ations on 
the Phytophthora disease of hops and R. J. Monk. 
work on alkaloids and smoking quality of tobacco 


imvestigations on 
chemical investiga 
eulture; D. J 


treatment ot 


rons on tomato water 


Stanton, 


The Brotherton Library, Leeds 

He annual report of the Librarian of the |Unives 
sity of Leeds, for the session 1959-60, reeords holding- 
at July 31, 1960. of 479,157 volumes and 179,215 
pamphlets, of which 334,099 volumes and 117,306 


pamphlets are inthe Brotherton Library (Leeds: The 
Brotherton Library, The University. Pp 12 
1960 Accessions during the vear totalled 15,84: 
volumes, 3,281 pamphlets and 31,907 periodical 
parts Loans to readers numbered 116,739 and 
inter-library loans I.814 books borrowed and 3.449 


lent The report refers briefly to the extension of 
the Brotherton building proposed in the Universit, 
Plan published in May 1960 which 
contemplates incorporation of an additional book 
for 400,000 with further 
and larger quarters. 

with 
for and 
The proposals are being studied and, meanwhile, a 


veloprne nt 
volumes, together 
administrative 
for undergraduates 
30000-50000 


stack 
reading roots 
and a separate 


space SOO) readers volumes 
further investigation of undergraduate use of library 


services is being made 


Raw Materials of Ceramics 

IN The Museums Journal of 
\dams deseribes an exhibition which 
to mark the the Seventh 
Ceramic Congress and suitably modified will form a 


March 1961, Mr. BP. J 
was arranged 


occasion of International 


permanent feature at the Geological Survey and 
Museum, London. The exhibition is divided into 
three sections reflecting the main branches of the 
British ceramic industry 1) pottery and whiteware 
2) structural clay-products; and (3) refractories 
and technical Kach section 


of a simple wall-type display with a single waist-high 
bench for the 
a back-sereen for 


geological and ceramic specimens and 
text, 
The nature, geological 


narrative geological maps, 
photographs and diagrams 
occurrence and methods of exploitation of the raw 
materials are briefly described and their processing 
suminarized 


and utilization are 


Selenium Poisoning 


SELENIUM pormoning is known to be a disease of 
domest i the United States W heat. 
corn and milk produced in western and southern 
districts of the United States contain small quantities 
Animal and vegetable foodstuffs from 


animals in 


of selentum 
the United States make up an increasing part of the 
diet of Japanese school-children and this has led to 
investigations into experimentally produced selenium 
poisoning in various animals (Yokohama Med. Bull.. 
11. No. 5; October 1960). The investigations were 


carried out by Hiroshi Tsuzuki. Kazuhoshi Osawa and 
Takashi 


Hosova of the Department of Hygiene. 
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Yokohama University School of Medicine. Yokohama. 


selenite had the greatest toxicity 
among animals It disturbed the body 
length and physical strength of animals when it 


Inhaled seleninun 


and showed that 
veight. tibia! 
\ 
yiven intraperitoneally and orally 
vapour disturbed physical functions, but the toxicity 
of selenium in the 
orally. 


varied because of varving degrees 
air Metallic selenium, which 
disturbed digestive fumetions temporarily and greatly 
influenced gain in weight and physical strength; it 
suppressed the development of tibial length onls 
slightly Selenium in ointment, rubbed on the skin 
of animals, and a 
decreased gain in weight, but was only slight 
suppression of tibial length and physical strength 


Was given 


caused a remarkable dermatitis, 
there 


females were more disturbed physiologic 
The 


generations which were born from poisoned mothers 


Crenerally. 
ally and developmentally than males second 
seemed to have higher resistance to selemiur than 
other animals 


Internal Carotid Artery Occlusion 


IN recent years, internal carotid artery occlusion 
has been diagnosed frequently im young adults A 
study by John G. Humphreys of the Department ot 
Medicine, University of Toronto, and T. H. Newton, 
Department of Radiology, University of California. 
of seventeen patients of less than 40 vears of age with 
carotid occlusion shows how the underlying mechan 
ism accompanying the occlusion may differ from that 
in older patients in whom the cause is atherosclerosis 
(Brain, 83, Part IV: 1960). There were thirtyv-thre« 
older patients whose carotid occlusions oceurred after 
the age of 40. There was little difference in the sex 
incidence of the younger group compared with the 
predominance of males in the older group. Eleven 
of the seventeen patients im the younger group either 
had lesions adjacent to the carotid artery or had 
evidence of a generalized systemic illness at the tiny 
the earotid occlusion was diagnosed. Four of the 
thirty-three patients of more than 40 years old had 
similar complicating factors. The complications of 
both groups imeluded trauma, 
pregnancy, and inflammatory 

diabetes and 
arteries 


aneurvsm, tumour. 
Hyperten 
involvement of 
the 
seventeen younger patients, present in 
thirteen of the thirty-three The 
prognosis for survival following an internal carotid 


diseases 
atherosclerotic 
in only one of 


sion, 
other were noted 


but 


major 
were 
older patients 
artery thrombosis is better in patients of less than 
40 vears of age 


Dietary Fats and Cholesterol 


IN recent vears the number of people dying from 
the sequele of vascular diseases has been as great in 


the Netherlands as highly industrialized countries 
The influence of various dietary fats on the blood 
cholesterol content has been investigated by F. S. P 


Van Buchem, J. J. Speelman, A. A. Idema, A. T 
Valkema and H. J. Thomasson, and is reported in 
the Proceedings of the Royal Netherlands 
Academy of Sciences Biological and 
Medical Sciences, 44, No. 1; 1961). The twenty test 
were physically healthy, were mentally 
and constantly under clinical and 
dietetic supervision. Before the test diets 
given, the variations of the 
cholesterol-level of most test subjects were studied 
The test diets used only differ 
fats. but in the 


recent 
(Series C 


subje cts 
defective were 
were 
spontaneous 
for several months. 
from normal diets in that different 


if 
are 
4 
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amounts. were given It oil used a 
tat, the serum cholesterol-level fell in all of them, but 
t rose on cocoa fat feeding The influence of various 
nixtures of maize oil and cocoa fat was also studic d. 
Phe phospholipid content of the blood fell also with 
maize oil, but not so strongly as the cholesterol-level 
Phe influence on the neutral fat differed in the various 
lh ( of this rise fall of the 


um cholesterol-level has not been determined 


Test or 


subjec ts 


New Species of Rotifer 

FROM a pool (pH 6 6:5) on Cawston Heath, eleven 
niles north-east of Norwich, a hitherto undescribed 
(‘ollotheca sp. with only four coronal knobs has been 
taken occasionally since 1957. This rotifer takes its 
prlenc e in the list with the two four-lobed members of 
the genus so far rec orded., namely Collotheca quadri 
Hood) and ©. monoceros (Zacharius H.G.sS 
Wright, in an article appearing in a recent issue of the 
Journal of the Cie hett Microscopical Cluh (Series 4. 
5: No. 13: 1961) regards this as a doubtful identifica 
tion. the description and figure given by Zacharius 
suggesting a mutilated Stephanoceros fim 
(soldfuss The new rotifer has the following 
specific characters; the corona is quadrate in plan 
and its base not wider than the body, with a fattened 
truncate lobe at each angle and a prominent lip on 
the ventral edge. There is no dorsal lobe, there are 
long cilia on the lobes, and on the dorsal and lateral 
ims of the corona is an inner series of short inactive 
laand an outer series of cilia in constant flagellatory 


hata 


strongly 


Hriatus 


motion. The long foot is frequently four times, or 
even more, the lenyth of the corona and trunk 
combined Wright) proposes the name Collotheca 


yuadrinodosa n 


sp 


The Brandberg and Other Rock-Shelter Paintings 
of the Union of South Africa 


Tue Abbé Breuil’s contention that the Brandberg 
paintings were of vast antiquity ard the so-called 
white lady’ a portrait of a European has been 
hotly contested by prehistorians in South Africa 


Some vears ago the late Dr. van Riet Lowe suggested 
that the date could equally well be A p 1600) oF 
Indeed, nowadays, it is becoming more 
and more difficult to assign any great age to the 
rock-shelter paintings in the sub-continent Revel 
Mason further that though some of the 
painted individuals seem to show Caucasoid features, 
such features are common among the southern 
jantu to-day. Again, the smearing of white paint 
on the face for certain ceremonial purposes is not 
The physical characters shown in the 
pauntings, therefore, give no very certain 
to racial type, but the clothing, orna 
depicted fit in with those found among 
There Is no 


1600) 


out 


unknown. 
Tsisab 
evidence as 
ments, ete 
primitive tribes south of the Zambesi. 
need to suggest relationship with Cretan or Egyptian 
originals, or to advocate any very great antiquity 
for this art Revel Mason is well known among the 
vounger prehistorians in South Africa. Under the 
of the Are h:wologiecal Survey of the mon 
of South Afriea, Pretoria, he has published a pam 
phlet full of coloured illustrations dealing with his 
discoveries of a new series of rock-shelter paintings 
another 


in the Brandberg, south-west Africa and 
series at Waterberg. Northern Transvaal While 
the whole is only a few pages in length, it is an 


attractive little work which adds to our knowledge 
of 


African rock-shelter art 


South 
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Scientists Working in Antarctica 
Research of 


THE Special Committee on Antaretic 
the International Council of Scientifie Unions now 
iInaintains a register of scientists wishing to work on 


Antarctic expeditions of other nations The Com 
mittee is merely acting as a centre which may put 
suitable scientists from other countries in touch with 
national cotnmimittees which can use their services to 
advantage Further arrangements for the employ- 
ment of individuals are then a matter of negotiation 
between the expedition organization and the person 
Men with previous polar experience would 
forms are available 
Burling 


concerned. 
Registration 


suitable 
Assistant Secretary. 


London, W.1 


be most 


from the al Society, 


House, 


Ton 


Ford Foundation Grant to the Zoological Society 


of London 

Zoological Society of London has received a 
further grant of 95,000 dollars from the Ford Founda- 
tion to supplement the grant of 550,000 dollars an- 
nounced in May 1960. Both these grants have been 
made to support a programme of research in animal 
reproduction The original grant of 550,000 dollars 
from the Ford Foundation was to endow a series of 


research fellowships. and the appointments of Dr. 
Peter Jewell, Dr. Lorna Kellas and Mr. David Kirby 
the first three fellowships were announced in 


to 
February of this vear 


Royal Geographical Society Award for Women 
As the result of a bequest from the late Lady 
Dorothy Mills, Fellow of the Royal Geographical 
Society. an award of £1,000 has been established, 
to be known as the Lady Dorothy Mills Award 
The Award will take the form of a studentship 
involving element of adventurous travel 
or exploration, by land of air, tenable for one or 
more years within the limits of the sum available 


Applicants (of any nationality) must be women 
over twenty-one and preferably under the age 
of thirty years. They must be Fellows of the 


Royal Geographical Society. The study which forms 
part of the candidate's programme may be in any 
field of science or the humanities, provided that it 
has some geographical content or aspect. Further 
information can be obtained from the Director 
and Secretary, Royal Geographical Society, 1 Ken- 
sington Gore, London, S.W.7. Applications must be 
submitted by February 12, 1962 


International School for Research and Education 

in Physics 

AN international school for research and education 
in physics has been established at the University of 
Uppsala. The school is bemg jomtly sponsored by 
the International Atomic Energy Agency, the United 
Nations Educational, Scientific and Cultural Organiza- 
tion and the Central Committee for Swedish Technical 
Assistance. The school is offering one-year courses, 
the first of which will start on September 1 and 
finish about Julv 1, 1962. The aim of the school is 
to provide possibilities for individual participation m 
qualified experimental research work im one of the 
various fields of physics under experienced guidance. 
The school is open to participants from all countries 
and a number of fellowships will be available. Further 
information can be obtained from the International 
Institute of Physics, University of Uppsala, 
Sweden. 


Seminar, 
Uppsala, 
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National Agricultural Advisory Service 


Recent changes in the National Agricultural 
le the followmg Mr. J 
Evans, at present county advisory officer for Durham 

be eounty officer for Yorkshire North 

ling), suces to Mr. W. S. Rayfield, 
was recently transferred to headquarters ; Mr. G ” 
in the West Midland 
Rosemaund Experim 
Wynne, Hereford. 
who succeeds Mr 


two livestock husbandry 


Service melu 


advisory 
whe 
Chater, at prese mt hopes adviser 
Region, to be director of the 
Husbandry Farm, Preston 
wion to Mr 
W R. Smith as one of the 
Wales 


ental 


im succe Jone 


officers tor 


Officers 


rat 


American Geophysical Union 


PHe triennial elections of the officers of 
the Americen Geophysice! Union have recently been 
held, and the following have been eleeted for a three 
| President. Dv. Thomas F 


Traveler Insurance 
p esule nit, lr 


year por.od from July 
Malone, director of 

Hartford, 
P. Woollard., professor oft 
ment of Geology University of W 
Secretary, Dw. A. Nelson Savre, 
Geological Survey, Weshington, 


The Night Sky in May 


NeW moon occurs on May 
full May 30d. O4h 
conjunctions with the Moon take place: May 6d. I2h.. 
Saturn 3° S.; May 7d. OOh., Jupiter 3° S.; May Lld 
l6h.. Venus 4 N.; May 20d. I8h.. Mars 4 N.:; May 
22d. 13h... Regulus 0-7> N In addition to these con 
junctions with the Moon. Mercury ts 
with Aldebaran on May bod 22h 
Mereury is en evening star. and is 
the west May 31 it set 
hours after the Venus is @ morning star, but it 
Mars is 
conditions for observation are 
midnight ; 
magnitude is + 15 on Mav 15, and its 
the Earth on May 15 is 158 million 
Jupiter rises at Th. 40m.. Oh and 23h 
$5m. on May 1. 15 and 31, respectively It is in 
Cepricornus, its stellar magnitude on May 
”-O and its distance from the Earth on that date is 
$40 million miles irn rises at Th. 20m... Oh. 45m 
23h middle and end of 
the month near the border of 
Sagittarius and Capricornus; on May 15 its 
7 and its distance from the Earth 

Phere 
magnitude 6 


24 Sco., 


reser h, 
ommecticut 
geophysics Depart 


eral 


senior seentist. 


scomsmm : Gre 


and 


moon on $8 The following 


Im conypunmetion 
Mercury 
visible im 


being 


after sunset: on s about two 


Sur 
Sun for easy observation 


bait 


mtoo ¢ lose to the 
an evening stat 


becoming less tavourable It sets about 
its stellar 
distance from 
tniles 50m 
Is 


Sat 


and 2thn. at the beginning 
respectively It is 
stellar 
magnitude os 
tiles is one oceultation of a 


thar 
23h 


is S9O million 
brighter 


May 2d 


star visible at Creen- 


wich: tin reappearance 


Announcements 

Prot Jean Brac 
Banner (Wilhelmshaven 
Schleiden Medal of the 


of Science, for thei 


Brussels 
have 


Prof. Hans 
awarded the 
Leopoldina German Academy 
the field 


and 
been 
outstanding work in 
of evtology 

Dr. B. P. Pal 
Research Institute. 
first Rafi Ahmed 
Indian Council of 
on the 

Mr. E. 8S. Calvert 
at the Ministry of Av 


Indian Agricultural 
New Delhi. has been awarded the 
Kidwai Memorial Prize of the 
Agricultural Research, for his work 


director of the 


isa Wheat varieties 


and Mr. J. W. Sparke, both 
Aireraft Establish 


breeding of P 


iation’s Roval 
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awarded the 1961 
Award. in recogn) 
major contribution to world air safety 
the Line and Bat 
the Visual Glide 
installed and in use at many 
The Award is made annually by 
Award Ine... of the U.S 
Engineers Ine. 


Farnborough, have been 
Laura Taber Barbour Air Safety 
tion of their 

through joint 
Approach Lighting 
Path Indicator 
major airports 
Flight Safety 

Society of 


development ot 
System and 


now 


Foundation 
Automotive 


THe Duke of Edinburgh will open the MeFadzean 
Laboratory at the Wood Lane 
British Insulated Callender’s Cables, 


research centre of 


Ltd., on May 16 


He Bradford Institute of Technology ts organizing 
a special short Methods of 
Characterization and during June 23. 24. 
Further information the 
fegistrar, Institute of Technology. 


course on Polymer 
Analysis’ 
obtained from 


Bradford 7 


can he 


rue Biology Department of Brookhaven National 
Funda 
from 


Laboratory is organizing a 
mental Aspects of Radiosensitivity” during 
Further information can be obtained 
Dr. A. H. Sparrow, Brookhaven National Laboratory. 
Associated Universities Inc.. Upton, N.Y 


SVInpositim On 


Tue Applied Spectroscopy Group and the Manches 
ter and District Branch of the Institute of 
and the Physical Society are holding a joint one-day 
. Studies using Time 

June 16. Further 
the Institute of 


Society, 47 Belgrave 


Physics 


meeting on 


fesolution 


“Spectroscopre 

Techniques > on 
ean be obtamed 
Physics and the Physical 

Square, London, S 


information from 


THe International Academy of Astronautics of the 
International Astronautical Federation is organizing 
“Space Flight and Re-entry Traje« 
Paris during June 19-21. A 
dealing with the 
trajectories for lunar and inter 
orbital transfer and rendezvous: 


& SVmposttim on 
held in 


number of symposia are planned. 


tories’ to be 


following subjects 
planetary missions ; 
dynamics of terminal re-entry 
can be obtained from = the 


Astronauties, 12 Rue «ck 


near-Earth satellites ; 
Further information 
International Academy of 
Gramont, Paris 2 

a 
durmg 


Tue British Biophysical Society is 
the University of Nottingham 


Tw 


meeting at 
July 26-28 
Phloem Transport in Plants” anc 
th Biological Molecules There 
for the reading of papers, and a discussion on “T[nter 
national Organization im Biophysics” Further 
information and application forms can be obtained 
from the honorary treasurer, Dr. P. M. B. Walker, 
Zoology Department, University of Edinburgh, West 
Mains Road, Edinburgh. 


are bemg organized 


SVIRpPOs ta 
Electron Transfer 


will also be @& session 


Royal 


held at the 


Glasgow, on 


\~ informal meeting is to be 
College ot and 
June 27, under the auspices of the Faraday Society, 
to mark the centenary of the publication by Thomas 
Graham of his paper on liquid diffusion, im which 
colloids and crystalloids. 
pre side, and 


Science Technology, 


he distinguished het ween 
Mr. D. C. Henry. of Manchester, 
speakers will include : Sir Eric Ridewt, Prof. J. A. \ 
Sutier. Dv. A. S. C. Lawrence and Dr. A. P. Prosses 
Further information may be obtained from Dh 
A. J. Hyde, Department of Chemistry. Roval College 
Street. Glasgow, 


will 


of Science and Technology, George 


= 
% 
an 
} 
‘ 
ge 
i 


‘ 
‘ 
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THE BELGIAN ADVISORY COUNCIL FOR SCIENTIFIC POLICY 


Belgian Advisory Council for Scientitic Policy 
| was established by a roval decree of September 16, 
1959, which also established a Ministerial Committee 
of Scientific Polley and an Inter-departmental Com 
ussion Of officials. The Council, of which Prof. L 
Massart is chairman and Prof. M. Dubuisson vice 
chairman, is to study, in close co-operation with the 
iniversities and equivalent institutions of higher 
education, the development of these institutes com 
iensurately with the nation’s needs and make 
ippropriate proposals, as well as the extension of 
research ; to maintain records of the nation’s research 
services and their work; to propose ways of pro 
moting and co-ordinating scientific research in both 
the economic and the academic sector ; to formulate 
an overall programine for the eX pansion of research, 
and to suggest appropriate means of financing 
scientific research ; to study conditions determining 
efficiency in research and methods of co-ordinating 
the application of results ; and to advise the Govern 
ment on Belgian participation international 
scientific activities. The Council is assisted by two 
standing committees, an Industry—University Liaison 
Committee and a Committee of Scientific Experts, 
and it has already established working parties on 
medical research and agronomic research 
The Council's first annual report covers the period 
September 1959 September 1960, in which the broad 
lines of an overall programme are first outlined, 
while in the second part of the report the Council's 
operations are surveyed and in particular the recom 
vendations it has already made (Pp. 132. Bruxelles 
Conseil National de la Politique Scientifique, 1960 
The tirst aim of scientific policy is seen as the develop 
ent of scientific research and the training of man 
power for this Purpose, and it is the task of the 


Council to detine with sufficient accuracy the objec 
tives of scientific policy and the means to be used to 
achieve them in the light of economic policy and 
resources. This involves the submission of recom 
mendations regarding man power, institutions and 
resources, and the report considers in some detail the 
adaptation of the equipment of Belgian universities 
to the new needs arising in university expansion and 
the adaptation of methods of teaching and training. 

The Council is particularly concerned about the 
problems of a reasonable balance between the numbers 
of young people trained for particular occupations and 
the number of appropriate openings As regards 
institutions, the Council has already endorsed the 
findings of the National Science Comunission, which 
proposed a five-year plan for expanding the univer 
sities’ scientific, technological and administrative 
man-power, higher subsidies for the non-State 
universities and a plan for expanding the State 
universities. Certain fundamental reforms in univer 
sity curricula are put forward as urgent, and a Uni 
versity National Council Liaison Committee has 
been established. The Council has also urged recom 
mended implementation of plans recently drafted for 
expanding the staff of scientific establishments under 
the Ministry of Education. With regard to finance 
of scientific research, the Council has recommended 
the appropriation of 75 million frances, to be allocated 
progressively during 1961 to new projects as they 
appear desirable 

Discussing international aspects of scientific policy, 
the report stresses the importance and efficacy of inter 
national co-operation in research, as in the European 
Nuclear Research Centreand particularly. its value 
to the smaller countries Finally, the problem of 


scientific institutions in the Congo is briefly discussed 


THE WOOL INDUSTRIES RESEARCH ASSOCIATION 
NEW LABORATORIES FOR WORSTED PROCESSING 


FESHE new Worsted Processing Block at Torridon 
| the Leeds headquarters of the Wool Industries 
Research Association, was opened by the Right Hon 
R. G. Menzies. Prime Minister of Australia, on 
March 22 

Both the chairman of the Association, Mr. Basil 
\. Snuth, and the director of research, Dr. A. B. D 
Cassie, have long been concerned with the develop 
ment of worsted processing research at) Torridon 
Mr. Smith has been very active in the Association's 
affairs since 1929, particularly in the field of scouring 
and combing, and also in that of finance —an impor 
tant aspect when new projects are planned Dr 
Cassie joined the staff of the Association in 1938 as 
head of the Physics Department and was appointed 
Much of his own work 
has been of direct and imaurect to the 


curector of research im 1950 
worsted industry for example, lus researches on the 
How ot air through porous plugs led to the develop 
ment of the Association's fibre fineness meter, now 
widely used in the industry 


Early Researches 


The programme of work being undertaken in the 
new laboratories inevitably stems from earlier 
fundamental and applied researches relative to the 
processes concerned : scouring and drying of loose 
wool, carding, combing, drawing and spinning 
In 1920 very littl was known about the physical 
properties of the wool fibre The general principles 
of the exchange of moisture between wool and the 
ambient atmosphere were understood; and there 
were methods for measuring the moisture content 
of wool. But virtually nothing was known about 
the effeet of the moisture content of wool at the 
various stages of processing, how it changes during 
processing, and how the moisture content is affected 
by the relative humidity of the atmosphere. These 
subjects have been thoroughly investigated, and the 
findings are now applied in the industry The 
first testing room with controlled atmosphere was 
set up at Torridon ; the method used, that of wetting 
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The new 


and drying towers, was later adapted for commercial 
control cabmeta 

Before 1920, although the industry 
methods for combating the effects of static elec tricity, 
little This phenomenon 
the findings indicated 
of dealmg with 
This know ledge has been 


used several 


was known about its cause 
was studied, therefore, 
that the effective 
18 to attack it at its source 


and 


most way static 
wed by chemical manufacturers in the development of 


anti-static dressings for use on wool durmg processing 


Scouring 


The change of pH in the 
he use of various alkalis, and the seouring properties 
of sumt (exudation from sweat glands of the sheep) 
investigated at Torridon the 
In 1953 a complete scouring plant 
transferred to the 
has 


liquors during scouring, 


have all been since 


early ‘thirties 
installed and has now been 
new Worsted Block Recent 

led to a greater understanding of the physico-chemical 
mechanism of and of the 
It has been shown that most of the mechan 
the bowls 


hut at the poimt where the liquor Is expressed bv the 


research work 
scouring, mechanical 
action 
cal scouring action takes place not in 
({Uee Zo rollers This type ot research has mvolved 
the devismg of methods for separating and measuring 
and 


the constituents of the liquors gr soap 


free fatty acids 


Carding and Combing 


The avoidance of fibre breakage is an important 


requirement in the early stages of worsted varn 


Worsted Processing Block at 


April 22. 1961 


— 
Porridon, Leeds 


production. Investigations have shown that fibre 
breakage in worsted carding depends largely on the 
state of the from the scouring This 
findmg has desirability of a genth 
mechanical The 
of air-flow the 
after principles 
the 


wool coming 
the 


scouring. 


st ressed 
action in modern 
drver through 
the 
Research 
the 


type 


which wool parses 
advanced by 
193s, 


the 


scouring, 
Wool Industries 


also does Jesse n 


Association in 
much to entanglement of 
fibres 

Progress in methods for the removal of burr 
(vegetable matter) m carding had at 
hampered by the difficulty of estimating the amount 
of burr in a sample. Satisfactory mechanical and 
complementary chenucal methods of estimation have 
now been developed and the requirements for efficient 
thoroughh 


one time been 


burr removal are consequently more 


understood. 
cdurected to the 
regularity ot the 


combing is being 
improvement in the 
combed sliver, this having increased 


with the introduction of the new drawing and spinning 


Research in 
thickness 
in importance 


techniques mentioned here 


Drawing and Spinning 


\bout eight or ten stages of attenuation had been 
traditionally used in drawing ‘tops’ (the product of 
the comb) to the ‘roving’ from which the worsted 
yarn is spun. The development of the Association's 
roving levelness tester and the early work on roving 
yarn irregularity led to the imtroduction of 
processes by many firms An 


and 


shorter outeome of 
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line of advanee was the mvention of the Raper 


machin Which maimtains 


veller. 
taking account 
material Mr 

Torndon tor 


automatically 

the imgomeg 
brought his idea to 
t. and after further 


commercial 


Raper 
developmen 
production 
Im compunmetion with the 


ibler spinning (developed 
Mr the co-operation of the 


now ace ad as one o 


of worsted dri ard spin 


vemment a part ota 
system, \ssociation 
inserted by 
Other 


worsted 


in which tw in 
instead of a sprnclle 
trie thods ot 


Porridon 


can 


pursued at melding 
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the lone rvo-teehniaques for 


of the irregularity 


t on fie appearance ot 


tron has pioneered The 
numerical form, and the problen 
visual pudgmen 


srent with 


Many o 


bing 


proftitabl 


hand, both im 
and co 
day-to-day 
| cho benetit the 


Various 


iittes at 
oft 
This kind 
facilitated by 
parece im thu 
H. Lewon 


machinery 


Service 1] bee greatly 
and laboratory 


the meres 


APPLICATIONS OF INTERFERENCE MICROSCOPY 


this s ibject 

4 Microscopical London head 
quarters on March 15 The president, Dr. V. E 
Cosslett. was in the chair and the audience included a 
abroad It is nearly ten 


SYMPOSIUM on 
Roval Society s 


mionber of visitors trom 
since the first interference microscopes suitabl 


vears 
for general use began to appear, and the purpose o 
he meeting was to take stock of the present Position 
and to review some of the main applications « the 


t in Various fields 


imstr 

Im his introductory 
dealt with the imstrument. of operation and 
t hae prim iples underlying its use for cells 
He paid tribute to the work of J. Dyson, F. H Snuth 
and J. St. L. Philpot, who made the development of 
modern high-aperture 
discussed some of the problems common to all types 
The operation of a two 


survey Dr. R. Barer (Oxford 
theory 


welghing 


instruments possible, 


oft interterence micros ope 


can be explained by 


whi h shows h 


beam interference microscope 


means of a simple vector theory rw the 


optical path difference produced by a transparent 


specimen can be measured and also demonstrates the 


between imterference and phase -« mitrast 


similarity 

The latter can be reg irded as a torm of 
microscopy in which the two imterfermy 
| the 


Led y a 


s and discontimuit 


imperfectly 


surroulr 


oscope 


he surroundin 
differen 


area This 


path 


por 


in evtology, 


quantity but present methods 
are mails adapted to pont by point measurements 
dry mass over the 


The full 


will 


the imtegration of area of a 


ry tedious value of inter 


In biology not be realized 
based on rapid 
ining and capable ot cell 
in a fraction of a second, have been developed. This 
is a technical problem and by no means insoluble 

De. F. A deseribed how inter 
ference Microscopy Can by used to measure the mass 
or solid concentration of cell inclusions [t is neces 
to overcome the difficulty that the inclusion ts 


layer of cytoplasm of 


automatic integrating devices, 


until 


lectronic st weighing’ a 


Levden 


LOSS 


sary 
surrounded by a unknown 
thickness One method is to immerse the cell in an 
protein solution having the same refractive 
The difference in refractive 
and 


index as the ey toplasm 
inclusion 
found Measurements 
been made on the Nebenkern of the 
locust spermatid. a body formed by the 
Values in the range of 21 


obtained 


entration between the 


then be 


index or con 


the eyt 


oft th 


Can 


s type have 
fusion of 
26 per cent 

Work on 


light 


Thite hondria 
for solid 
lipid droplets vari 
physica refractive 


once! on were 


thrown 


om ther imdex oft 


droplets known to contaim mainly phospholipid 


ibly lower (: 42 
This sf 


th that of 
that im 
hverated, 
Ro 
f the 
murmber « 


euchr 


consid 


lipid substance their mat 


entration of solid 
ochrom 


atic revions 


auto levelling 
hick \n unportant aspect oof thy 
of th ultimate yarn is its : 
(ieorg fabri Phe Associa 
early i of this irregularity 
in an of linking nmunierical 
ay his is st } ror | 
4 
\ more reeent achi m blemds with yoo raises 
hortened drawing stages oft processing New 
means of a rotating 
lrawing are bene Worsted Block 
: 
om 
a 
of a refract object to 
halo and the contrast of iities is iral 
wecentuated These apparent detects of phase stat wooed i 
ana = contrast are not mecessarily a disadvantage for purely ipported by evidence fro tron a 
bservational worl and the image of a cell seen Microscop Finally. Dr ure 
hrough an interference microscope is often dis ments on different regions lancet 
flat and wking m internal contrast chromosomes of Chironor ferent 
mpared with a phase-contrast image methods all showed regions 
} t teat t } } » 
Ba r com vied by wetical in erp. ation a higher ce 0-25 
se of the meaning of optical path ditf nee, the quantity cent than the heter Ue per a 
normally measul l hy sar interference cont 
I} refractive index of a lution varies Dr. | Ambrose (London) described his work on 
+} ‘ nd sinee the +} diviains The instrument j 
ame i optical path ell nen i as a polarizin 
lift nee detined ws the product of th oh ect tvpe of nierference microscope with a birefringent 
thickness and the difference in refractive index wedge mounted in the eyepiece. Time-lapse cine 
ig between the object and ry medium films in colour were taken of dividing cells, simul Be 
t tollows that the optieal propor with a eoloured tma the wedg 
tional to the driv —_— trait an opti al path «lifterence of any part of the eell could 
Gla. 
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be measured by matching its colour against the scale 
of colours exhibited by the wedge In some Cases it 
was necessary to Compress the cells in order to obtam 
good optical conditions, but with plant endosperm the 
cells could be mounted on a thin film of agar on which 
they were made to spread out by surface tension 
Measurements were made on the cytoplasm. nuclear 
say), spindle and cell plate \ good 
correlation was found between regions of high mass 


‘ hromosomes 


per urut area and the development ot birefringence 
Dr Ambrose con luded by showing some excellent 
colour films of cell division 

The three n the 
devoted to 
Cloldstaub (Strasbourg) 
crystal growth 
immersed im tts mother liquor are im fact 
In regular growth 
the corners of the 


atternoon session were 
non-biological applications Dr. S 


first described his work on 


papers 


The interference fringes surrounding 


a crystal 


lines of equal concentration 


these fringes tend to cut across 
ervstal, so that the ervstal surface is not a region ot 


Nev ertheless, 


the 


constant concentration 

fringes move parallel to themselves during growth, an 

equal mass of material is deposited over the whole 
irface In dendritic growth, on the other hand. 

the fringes do not cut the crystal surface Dr 


of the use 
mucroscope the 
surrounding isolated 
The flow of 
gives mse to concen 
the 


(loldstaub also gave an interesting account 
interference for studying 


salt 


ot the 
behaviour of solutions 
partie les of ion exchange resins 
from the solution to the resm 


gradients, and hence to tringes aro ind 
particles so that the exchange process can be observed 
clirectly \ illustrating these 
points was shown 

Dr. R. C. Faust (Imperial Chemical Industries, 
Ltd.. Northwich) the study of optically 
heterogeneous specimens with special reference to 


Many fibres are far from homogeneous 


tration 


colour film some of 


discussed 


textile fibres 
and some possess & surface laver or ‘skin’ that differs 
markedly from the A knowledge of the 
absolute refractive different 
fibre is an important guide to the degree of molecular 

A convenient method of 
in refractive index is to 


central core. 

indices at parts of a 
and orientation 
observing the 
immerse the fibre in a liquid of known refractive index 
onc interference fringes 
ire deviated in of the fibre 
At those fringe is undeviated 
} 


e refractive atches that of the 


packing 
variation 


whit h 
the 
the 


fibre 


to study the way in 


traversing 


which 
of the 


point at 


index 


lrust for the Universities of Scotland, covering 
1959-60 
(Committee, the 
the vear ended September 30, 


‘k= fifty -minth annual report of the Carnegie 


the 


accounts for 


ime ludes that ot Exe utive 
of ial 


1960, lists of publica 


the year 
abstrac t 


tions during the vear from Fellows, Scholars and 


recipients of grants and of papers published by the 


toval Soc rety ot Edinburgh assisted by Carnegie 
erants, and the usual reports on the work of Fellows 
and Scholars and on research grants and travel 
erants awarded during the year* 
* The Carnegie Trust for the Universities of Seotland Fifty-ninth 
Ar i wt for the year 1959-60 submitted by th Executive 
i the Trustees on 27th February, 1961 Pp. iv + 66 
! arnegie Trust for the Universities of Scotland, 196] 
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liquid. Lf the retract ive index of the liquid is chan d 
by varying the wave-length or the temperature, new 
match positions are obtained. A map of refractive 
index variation can thus be built up. 
unstretched fibres the refractive index for polarized 
light vibrating parallel tothe axis remains essentially 
constant across the fibre whereas for light vibrating 
perpendicular to the axis the index falls rapidly trom 
the edge to the centre, 580 that the birefrimgence is 
maximal at the edge. After stretching, however. both 
indices vary together, 
Dr. Faust emphasized that the opt: il 
depending on 


Im some 


refractive giving uniform 
birefringence 
properties of fibres vary considerably. 
the method of manufacture. 

\ glimpse into the future was pro idedd by the 
speaker, M. Marcel Locquin (Paris He deseribed 
how microscopes are needed to magnify the very small 
used in machines for automatic documer 
ation and translation. The ‘memories’ are produ 
as photomechanical negatives by a process sitatla 
ised for graticules Although in 
most European languages 40,000 phras« 3s are in co 


| 


ist 


to that making 
mon use, about 90° per cent of a language can be 
translated with only 2.000-4,000 phrases \ common 
word can be represented by one or more letters us 
Additional letters 
to represent the cle pendence oft one word on anot 
The encoded phrases are made into a me 


speedwriting shorthand. are usec 
hie 
iory wl 
a thousand times smaller than a meaner) 
The memory negative is cl 
through a and its enlarged in 
on to a ‘question’ in the form of a photograph 
photoelectric 
light transmitted by 
images; if the memory and the question are 
no light is transmitted and various degrees of sin ilar 
itv can be seleeted according to the light transn 


Can be 
type of memory. 
microscope 
system reassures the 


positive \ 
the o 


amount of erlappiny 


identical 


Such a svstem can be used for selecting papers on 


similar subjects without human intervention Phe 
parti ular advantages of an interference mircroascapy 
for this work are that it provides a means of contrast 
variation and that silver grains in the pl itograph 
emulsion rendered transparent by 
interference contrast, so that the image 
vrain-tree However, M. Loequin felt that there 
possibilities for reducing the size of 
still further and looked forward to the day 
to he magnified by 


are essentially 


+ 
effective 


the memorie 
hen thes 
means in electron 


would have 


nicroscope 


In annual and non-recurrent grants in the L957 62 
quinquennial distribution the heaviest  itenis have 


been more than £18,000 by St. Andrews on the ne 
Biology building. a similar sum by Glasgow on 

new Arts building, and more than £25,000 on the new 
Physical Educataon Centre £26.000 by 
Aberdeen on the new hall of reside nee, Crombie Hall 
and nearly £9.000 by Edinburgh on the new hall of 
residence at Salisbury (Holland House 

The Committee is now considering its policy with 
regard to capital grants for the period 1962-67 anid 
has agreed to ask each university, mm formulating 
proposals for use of the Trust’s funds in this eleventh 
quinquennial distribution, to concentrate on projects 


more than 


Green 


; 
4 
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which are not supported by the University Grants 
Committee 

Expenditure on the research scheme has risen to 
more than £117,000, that on postgraduate scholar 
ships and fellowships remaining about the 
1959-60 all four Fellows were in the humani 
but 3 out of 5 Senior Scholars and 31 
56 Scholars were in 19 Scholars. 3 Senior 
Scholars and 3 Fellows were new appointments. Of 
44 research 13) were towards the 
illustrating research papers with special diagrams, 


During 
Ties, out of 
science ; 
grants, cost ot 
maps or photographs, and 10 were travel grants of 
special kinds. Seven major travel awards were made, 
making a total of 40 over the past three years, and 
the Committee continues to attach great importance 
to these foreign travel awards The poliey 
a high standard of research achievement 
must be established; the journey proposed 
be based on the intention to carry out 
and no applications 


remains 
clear-cut: 
miust 
researt h or 


acquire new research techniques ; 
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the central 


conference. 


will be accepted where purpose is to 
attend an international Awards in 
1959 60 include those to E. W. Fisher for comparative 
studies of the cardiovascular system of the horse, 
Pennsvivania; G. F. Hamilton. tor 
studies of the supplementary motor areas of the 
primate cortex at Michigan; G. Eglinton, to study 
constituents of the flora of the Canary 
Islands; N. A. Mitehison, to study cellular aspects of 
antibody svnthesis at Stanford; and R. CG. Moorhouse 
to study elementary particle physics at the European 
Centre for Nuclear Research, Geneva 

Only 
the cost of publishing books, and while the policy o 
aid for the 
publishing 
tinued, the 
its new policy of reviewing applications simultane 
of £?P.500 


cow and dog, at 


chemical 


seven authors received subyentions towards 


cost of 


Scottish learned societies with thy 
their Pre 
ter 


Transactions con 


ceedings or 
intends to adhere strictly to 


ously once a year, and imposing a ceiling 


on such expe nditure 


NATURE OF SARCOLEMMA, THE STRIATED MUSCLE FIBRE MEMBRANE 
By Pror. F. LORINCZ and Da G. BIRO 


Hungarian Meat Research Institute, Budapest 2 


close bet ween 


r SHERE IB a re lationship the 
| structure of muscle tissue and the palatability of 
meat, above all, its softmess, tenderness, and even its 
biological value (for example, the ratio of true muscle 
tissue to connective tissue) Among the tissue com- 
ponents of the muscle cells, the structure and function 
of the sarcolemma have not yet been examined in 
such detail as those of other components of the 
Pritine le cells. 
and Barer', Rozsa, Szent-Gyorgyi 
Wieckoff?, Conte and Rieser* and Wang' have investi- 
Jones and Barer 


Jones and 


gated the nature of sarcolemma. 
failed to confirm the opinion that the sarcolenuna is 
a sheath composed of fine collagenous or reticular 
tibrils By means of the eleetron mi rescope it Was 
recognized as a fine membrane on which small spots 
were seen. According to these authors, it 18 possible 
that the small Spots might be ot hment 
of either connective tissue fibrils or mvotibrils. Rézsa 
etal. deseribed the sarcolemma as a thin sheet having 
a geanulat which threads are 


\ccording to their view, these threads actually do not 


surtace 10 attached 


system 
\fter a 


authors, 


belong to the sarcolemma, but rather to the 
fibres 


other 


surroundmg the musel 
eritical of the 


Conte and Rieser suggested, as a result of their tests, 


of tibrils 
survey assertions of 
that the sarcolemma is @ protem membrane free of a 
collagenous or fibrillar structure. It is most likely a 
lipoprotem, and this is im agreement with the taet 
also the manunalian erythrocyte envelope is a 


Finally, accordmg to Wang's 


that 
membrane of this type 
view, the bipartite nature of the sarcolemma can be 
recognized. The true sarcolemma is a homogeneous 
membrane about 0-lu thick, which is surrounded by 
the sarcolemmous envelope 

We have also examined the finer structural 
ditions of musele, from both chemucal and his 
For our experiments reported here, 


conh- 
tological 
points of view 
we took samples from the gluteus medius of a cow 
about 3 years old, a quarter of an hour after death 


After having freed the samples carefully trom = the 
other visible tissue elements, that is, the adipose and 
commective 
saniples were transversely cut up into small piece 
measuring 3-5 mrh. in thickness and di 
integrated in sterile physiological solution of sodini 
chloride utilizing a Warmg blender. Ow 


components ot the tissue, thre 


coarse 
abe nuit 


purpose 
was to obtam isolated muscle fibrils 

On examimimng the disintegrated 
mueroscope, & phenome non formerly not ex perrencee 


tissue under a 


} 

=, q 
af 
a 
if 
Ay 
Fig. 1. (x 200) 
| 
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Fig. | shows a relatively imtact muscle cell \t 


Mi aah . - one spot, however, the fibrils are already protruding 
4 nder the connective tisstte wire, holding together 
concentrically and rather regularly In Fig. 2 


the vinding’ has been damaged more severely, 
4 this phenomenon is still more apparemt n Figs. 3 


iy j jj wut 4 


In order to clarify the nature of the tibre structure 


/ } ly ae holding together the musele cells the muscle t ' 
sisimtegrated im the homogenizer was held tor 24 hr. at 
solution then. after washing hn Vater, placed 
tg hot 0-66 per cent solution of tartaric acid for $0 mur ca, 

} ‘ I hve purpose of this treatment was to remove tlhe 
scle protem and the collagen Fig. 5 illustrates a 
preparation treated in such a way, on which the faut 
lesign of the fibre structure showing the outline of 

the muscle cell can be recogn his test eel 
to verity the collagenous fibrous mature the tri 
ire This be the externor fibrous envel 

rrounding the homogeneous membrane of ft 


as deseribed by Wang 


eon Figs 


pOrity ot the le 


cells were Se fibril tragrmments However Fig 4 fragment of muscle fibre, treated in ¢ seodiur 
rather short muscle cell parts which were surrounded hydroxide solution and then in hot 0-6 per t tartar 1 solt 

tien ! ntric fibres hav lisappear i i 
Hy & more refractive connective tissue structure, their traces can be detected 


img thickness the fibrils and resembling a 


piral rum, could be seen This structure composed Fig. 5 presents some fine undulatimg elastic fibre 
of cireular fibres, was interrupted in many places, dur which presumably belong to the endomysial con 
to treatment m the homogenizer \s a matter of nective tissue 

onsequence, the origmally presumably regular and ; 
ler vund not only loo but al th Jon W. M., and Barer, Nature, 161, 101 

erise ulinw were ‘ ‘ Th mit the 

Rozsa, G., Szent-Gyérgyi, A.,and Wickoff, R. W. G., Exp. Cell 

tibril bundles, freed from the elastic hold, were also 1u4 (1054 

to speak from the Cont \ Rieser, P Vatu 164. 605 (1951 

grasp As the loosened, here and there, rup H.. Fa Cell 11. 45 1996 
Léorinez, F., and #zeredy, J. Sei. Food A 10, 168 (1959 
ied crreular fibres slipped towards on anothe hie Loria 
filer bundles pppeared between them like a hernia u 12 Septem! \ 
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AMIN) comprise stnall yroup of Close! that iitable analytical procedure are ised \| 


related substance } most mnportar if hich though it appears likely that vitamin | a norma 
x-tocophero x-To pherol Wicte (distributed f most living hu ‘ Know! 
n the plant | lov has beem found our of it biochemical role, and nutritional vitamur 


Is Chars 


| 
e. occurs in all animal tissues It can be readily variety of clinical, physiological and histopatho 
observed in ont wt carefully prepared “vitarn lowieal the very dive ty of which ha 
-free’ cet based on matural istufl md also im isnally proved more of an en barrasst nt thar 
‘ f anitnals reared or ich chets, provided help in attempts to understand the fundamenta 
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Phos 
Vitamin K-deti 
exidative 


deficiency state, 


different 


imvolved the 
three 


Processes 


chicks may exhibit 


creney svndromes (muscular degeneration, 


diathesis or encephalomalacia), separately or to 


vether, depending on the composition of their cdi 
rat. are affected by 


Sonn such as the 


tailures in reproduction to a vanmety of ca 


d 
other species, such as the pig, suffer hepuat ve 
orders ; still other Species are subject to «dypseases 


chiefly affecting vascular or adipose tissue 

role ot 
wed 
with 


It os essential for an tunderstanding of thie 


itarnin that these liverse manifestations prod 


hy the be correlated 


the igyvestion 


nev should 


imetion, 


and uly 


mt aninal an suffer local and prevent 


fierene. account for thie 


pot erol «ce 
ot the 


syndror species? * 
in our 
t hie 
Schwarz 


able, 


necrosis 


\ 


stamding, at 


it advances not 


least our appreciation of 


plexities of the vitamin problem when 
Foltz 


z-tocopherol 


and ciscovered that selenmmim was like 


to prevent n itritional 


tm the rut since then. other workers have 


demonstrated that selenium and x-tocopherol have 


physiological effects in preventing 


leficieney 
certain 


but by no means all, of the SVviInptoms of 
in & variety of animal species, and it is now 
that a fuller comprehension of the fimetion of vitamin 
Tritist role o 


selon ith, 


include an understanding of the 
both with regard to their similarities and 

more to their interesting differences It 
reasonably clear that at least three types of deficrency 


state can be discerned in animals : (1) diseases such 


as the heprat ie necroses of the rat. 
and the exudative diathesis of 


bye prevented with either tocopherol or 


and 
can 


THOUS 
chicks, which 
selenium, 
partially or totally ; (2) at least some, and possibly 
reproduction and fertility. (asin 
chick, and turkey) as well as encephalo 


all. disorders of 
the rat, 
malacia in the chick and muscular dystrophy in the 
rabbit, which can only be prevented with tocopherol ; 
degenerations in such as the 
be primarily 


3) museular 
which 


species 
due to 
either 
To 

are no doubt 
be elucidated) 


sheep, ray selenium 
pres ented 
three 


inter 


although they can be 
or aire lorated by tocophe rol 
(and there 
mediate still to 
be added a further category. 


tissue, such aks the 


deficiency, 
these 
other 
perhaps 


eonditions 
states may 
namely, diseases of 


vellow§ fat 


aclipose diseases 
of the eat and mink, in which only toe ophe rol appears 

the latter may fall within 
the realm of category (2) above, but because of the 
inusually clear effects on lipid metabolism in diseases 
advantage 


to play a part Formally 


tissue, they mav with 


affecting aclipose 


be separated at present 


Active Metabolite of «-Tocophero! 


In this 
the mature 


article we wish to examine in further 


of the funetion of tocopherol in 
annals and pre sent some Tew evidence eoneerniny 
its bioch role We 


that deficiencies of tocopherol and selenium im the 


rat and = the 


have shown previously** 


rabbit produce a decrease in ti 


evels of ubiquinone (coenzvine It 
that «cletary oral dosage 


ther 


supplementation or 
marked 


these 


IMcreases 


animals 


vith ¢ substance 


produced 


th concent rat in 


these effects can also be prod reed In avian species 
] and we have already 


to be diseussed elsewhere 
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cliscussed porsible between these 


observations and the physiological effects of vitamun 
vals In these 


was to g dose 


earlier experuments Oul 


Eoin an 
veneral technique of x tocophero! 
after 72 hr 
measured in then 


Fable 


rats 


to deficient anunals and them 
ubiquinone was 
bel p ly" 
experiment in which 


The 


dleseribe 


r which tune 
methods 


the results 


s by leser 


ot an 


were given ntray tior Of 
tech 


x-tocopherol and after 2 hu 
in 


follows 


m thos 
als in each 


into vere 


appropreate 
Pocophe rol (emiuils 


ween SO) wa 
I 


ether 


wit! 


i mo omor inne 


administered intrayugularly and the wound wi 


then closed with a chip andl the animals 
Phe 
and 
behaved 
test period the 
that ether 
levels except atte) prolonged 
then, usually, onls 
summarized in 
levels of 


allowed to 
few 


took a 


recovey operation venerally 


remainder of the experiment 
oft the 
Pilot 


had 


during the 
normally \t the 


thinttes 


the rats end 


killed 


hes 


appropriate rats were 


Nperinne nts showed 


effect on ubiquinone 
administration (and 


‘ xperiment 


and heavy 
in the kidney) In the 
Fable 1. 
heart. liver and kidney were produced 
miyection with tocophe rol and, most 
oceurred in heart 
increase im the tocopherol concent rat ron 
in this organ could be detected (In the Tables, 
the svimbols I \), UC and T have been used to signify 


ubichromenel and tocopherol, resper 
(not shown) 


marked increases in the ubiquinone 
hours alter 
siynificantly, 


was obser ed 


the increase that 


before any 


ubiquinone, 
tively In 
the latter phenomenon 


subsequent expr riments 
could be observexl 
in other tissues, depending on the dose aciministered 
animals killed 


it seemed possible 


and how soon afterwards the were 


As a result of thes 
that the effect on ubiqumone 
tocopherol] but bv a metabolite 
from it 


experiments, 
was produced not by 
perhaps @ water 
Such meta 
Simon et al.’ 
degradation products of a-toco 

rabbits that had 
the vitamin. These 
shown to be 2-(3-hydroxy-3 methyl 
5.6-trimethylbenzoquinone (I) 
derived from it Although 
the compounds 
Mertz and 


active, tr 


soluble derivative-- formed 
bolites fact 
water-soluble 
the 


oral 


isolated 


are in known 


two 
been 


two 


from urine ot 


pherol 
given large doses of 
substances were 
5-carbox, pentyl -3,- 


the (11) 


workers seem to have re 


and lactone 
these 
at that 
Schwarz* showed them to be highly 
in preventing the respiratory failure that 
deficient in tocophero! 


time as excretory products, 


vitro, 
occurs in 


liver slices taken from rats 


and selenium, and Corwin and Schwarz’ have 


active as tocophe rol im man 


recently 


found 11] i to be as 
oxidation nm tocopherol 
obtamed a generous 


Weichet ot Prague 


taining 2x-ketoglutarate 
deticient liver 
supply of lactone (11) from Dr. J 


homoyvenates We 


EFFECT OF POCOPHEROL ADMINSI FRED INTRAJIUG 


a) 
a 
; 
— 
4 
aiterwa 
+ test randomized pee. 
mail 
ed 
bid 
; 
ts 
i 
Table 1, AR LY 
Group and Heart Liver 
treatment | UQ UC tc tc 3 
tien of 
mer 
n of fresh t i 
a 
467 
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r tr nt ly LY l ty I 
hr. after 
tin 
after 


E10) 


Result 


and later svnthesized it um our laboratories) and 
ned it for its effect on in a niunber 
of experunents ome of which are summarized im 
Table 2 
It was found to be highl active, even more so 
than x tocopherol itself when wiven im an ¢ juumole 
ir amount, either orally or when given intra 
enousiv. Marked increases im ubiquinone could 
be produced within 15 min. of injecting as little as 
of lactone intravenously into fully 
rown rate In view of the likely physiological! 
sigrihoance of these two metabolites, therefore, we 
propose that the nar tocopheronie acid be given 
to compound (1) and that compound (1D) be called 
tocopheronolact or 
7 


\\ have shown previously'® that whereas x 
tocopherol or selenium ean control ubmumone 
levels Im most tissues of the Tat. only tocopherol 


that is 
inability of selenium 
Sinee such impor 


the 
probably connected with the 
to prevent 


tant differences between tissues exist, it was clearly 


is effective in uterus, a phenomenon 


gestation-resorpt ion 


important to discover whether tocopheronolactone 
was as effective as x-tocopherol in the uterus and 
Table 3 gives the 


results of an experiment in which female rats were 


(for allied reasons) in the ovary 
viven oral doses of (a) sodium selenite, (4) x-tor ophery! 
acetate, or (¢) tocopheronolactone, and killed 24 hr 
Heart, and 
Tocopheronolactone was found to be as 
experiment 


later ovar\ uterus were analysed. 
active as 
x-tocopherol in all three tissues, and the 
again confirmed the mactivity of selenium: im uterus. 
Finally, Table 4 gives the results of an experiment 
that illustrates the differences in the rates of action 


Rats 


smnall amounts of 


and its metabolite were 


with 


ot tocopherol 
injected intrajugularly each 
idbstance (in equimnolecular amounts) 


rats were killed both after 15 min. and after 120 min 


and three tissues were examined in the usual way 
for effects on ubiquinone and ubichromenol. These 
were compared with tissues from negative and 
ininjected controls and also from groups of rats 
nieceted with bland saline “Tween S80 solutions 


il as vehu les for the toc ophe rol and tocopherono 


wtone). The results show that whereas after 15 
in the tocopherol! War just beginning to take 
effect, the lactone was already fully active at this 

in kidney and nearly so in heart and liver 
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After 2 hr. the effect of tocopherol was maxitnal, 
whereas the effect of tocopheronolactone in kidneys 
was already on the wane, although it was still pro 
nounced in heart and liver. An interesting feature 
of the analyses is that 150 ugm. of tocopherol was 
obviously insufficient to produce appreciable changes 
in the tocopherol-levels of the tissues this quantity 
given to deficient animals can clearly be rapidly and 
practically completely metabolized during the 2-hu 
period. In this experiment we studied the 
effect of the interesting chromanol! (111) (also prepared 


also 


Weichet). which is derived from tocopheron 


Although this 


creasing ubiquinone in heart, it was quite meffective 


by Dr 


acid substance was active tm in 


in liver and kidney, where, indeed, ubiquinone 
levels were actually depressed These four exper 
ments suggest that toc opheroni acid is either the 


phvsiologically active agent produced from tocophero 


or that it is closely allied to such a derivative Wi 


have had some medication that tocopheronolact on 
mav itself be converted to another substance ¢7 
(hrormatograms of tissue extracts from rats given 
fairly large amounts of the lactone 1-2 mg 
have shown the presence of a non reducing lipid 
soluble substance, chromatographically slower than x 
tocopherylquinone in reversed-phase svstems and 
therefore possibly of greater molecular weight, 


which appeared to be a tTypreal 


spect roscopically 


Table 3 EFFECT OF a-TOCOPHEROL POCOPHERONOLACTONE ANI 
SPLENIUM IN RaT HEART, OVARY AND UTERUS 
Heart } Ovary Uterus 
Group and treatment I ro} 
Controls 30 Os 18:4 (hs 
selenite 57 11 76 16-8 
Pocopherol 131 as 610 au 
Tix ypheronolacton lis O68 ue 
Groups of nine female rats (5 months old on diet E1O}) were used, 


Rats in test groups were given (@) 40 “gm sodium selenite, or (+ 


10 mgm. a-tocopheryl acetate, or (¢) 2 mem tocopheronolactone. «nd 
killed 24 hr. later. Results are in agm./gm. of tissue 
Table 4 COMPARISON OF EFFECTS OF a-TOCOPHEROL AND Toco- 
PHERONOLACTONE 
lime 
atter 
trroup and injec Heart Liver Kidn 
treatment tion |UQ Ut r ive Ue 
min.) 
No injection 0 32 ” 1,25 16 O4 » 
Bland in- 
Bland it 
jection u 25 s Hu 
Tocopherol 85 14 7) 92 
focopherono- 
lactone 15 72 1 1-5 19 tis 
Poeopherono- 
lactone 120 6145 N.D.* 1-8; ol 7 2 82 
Chromanol 
(137 18) 18 1 O5 19 
Male rats (5 months old, on diet E10¥) were injected intrajugularls 
with a-tocopherol (150 ~gm.) or tocopheronolactone (100 r 
chromanol [LL (100 sam.) dissolved or suspended in saline “Tween 50 
solution. Control rats were used with and without injections of bilan 
saline 80" solutions as two types of negative control. Results 
in egm./gm. of tissu 
* N_D., not detected 


ie 
pheromone 
e mtra 
Hy 
A 
ps of six male rats, 9 mont lict ~y 
in agm./gm. of tissue CH 
x 
H, 
Cill) 
1) 
= 


N 4773 
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259 and 268 


significance is at 


substituted benzoquinone at 
reducible with borohydride Its 
present quite unknown 


Factors affecting Ubiquinone-levels in the Rat 


It has apparent work 
“roups of rats that tissue ubiquinone-levels in this 
marked fluctuation, parti 
cularly in vitamin E-deficient animals but also in 
normal rats from the stock colony Although the 
responsible are in the main unknown at 
present, one such factor is undoubtedly the nature 
t, especially with regard to traces of vitamin 


become from with many 


subject to 


species are 


factors 


of the die 


I and selentum, but also with regard to gross composi 


tion The diet (EIOY) used in our experiments con 
tamed very little tocopherol, Its composition was as 
tollows: dried veast (Marmite Food Extract Co.), 25 
casein (Genatosan’, low vitamin content), 10 per cent ; 


lard, | per cent sucrose, 59 per cent McCollum’ s 


salt mixture, 5 per cent with the addition of 10 
1.t. of vitamin A and 2-5 1c. of vitamin D em. of 
let We have found that the use of this diet 
onsistently produces low ibiquuimone levels nm the 
rat, espe ally in liver This can be seen from the 
esults (Table 5) of an experiment that deals with 
nother factor having a marked effect on ubiquinone 

levels, namely, starvation In this experiment, 


COTHPMPISON 
IS Ju (drut 


the ond 


oups of rats on 3 diets were examined, 
after being fasted fo 
for 6 months, 
diet supplemented with 
mgm. kgm. of x-tocophery] acetate, 
third group was on the adequate stock colony diet 
markedly in the 
the other 
These observations 
cholesterol! 


controls, 
was fed diet 
received the same 


and the 


Starvation imereased ubiquinone 


t 


stock animals, 
bat significantly in all 


colony less so In 


livers 


ure oft especial interest since synthe Sis 


is known to be markedly depressed in liver during 


fasting, and both the ubiquinone side-chain and 
cholesterol are derived from a common precursor, 
mevalonate Bucher! has discussed some of the 


tauctors that might be concerned with the inhibition 
of cholesterol synthesis in fasted animals. Although 
these are far from clear, it appears that the process 
leads to @ concurrent increase in ubiquinone (the 
wnount of the latter in tissues being, of course, fairly 
small compared with the amounts of cholesterol). 
It should be noted that other factors have also been 
found to imerease ubiquinone in the rat these 
include uncoupling agents such as thyroxine and 
dinitrophenol'? and substances that inhibit oxidation 
uncoupling of phosphorylation'*®, such as 
barbiturates (fuller details of this work 
elsewhere). In spite of the multiplicity 
effects, the possibility that they influence 


“ ithout 
will be 
presented 


of those 


some common point in metabolism, of which the 
table 5S. EFFECT OF STARVATION ON UBIQUINONE-AND U BICHROMENOL- 
LEVELS IN VITAMIN E-DEFICIENT AND ADEQUATELY Fen Rats 
Heart Lis 
k-det nt Non-fasted 37 15 1-8 l 11 4 
Fasted 15 1-8 2 5 
+ | Non-fasted 58 6-2 28 13 10-5 
Fasted 4 5-0 34 
stock diet Non-fasted 323 33 11 
Fasted 66 121 ‘7 
bor details of diets, see text. Results in «gm./em. of tissue 


*N net detected 
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increase in ubiquinone may be only One aspect, 
be considered 
x-Tocopherylquinone 


The 
pheronolactone inevitably 
of « tocophery Iquinone 
irreversible oxidation 
only present in traces in animal tissues (see Diplock 
et al 


liscovery of physiological activity for toco 
raises anew the problem 
This (IV), the 


product of x-tocopherol, Is 


substance 


searching for evidence of a reversible 
x tocopherol im 
for activity of 


Many workers, 
oxidation-reduct ion 
have examined 
vitamin E and reported it to be inactive™ 
obvious 


reaction of 
TISSuer, this quinone 
However 
there seems superficially to be no reason 


why it should not be as easily degradable to toco 
pheronolactone as x-tocopherol itself, and if this ts 
so it also should be effective in increasing ubiquinone 
specimen of 


until it wa 


prepared a 
purified it 


levels. Accordingly. we 
x-tocopherylquinone and 
rigorously freed from any traces of reducing material 

When 
rats (10 


and was chromatographically homogeneous 
it was given orally to -deficient 
mgm, to each aninal), it increased ubiquinone-levels 
rnarkedly, in the same way as tocopherol. Moreover, 
analysis of the tissues showed conclusively that no 
conversion to tocopherol had occurred, nor could the 


Vitamin 


presence of tocopherylqufhone itself be detected. 

It seerned therefore that the reason for the lack of 
Vitamin E activity of x-tocopherylquinone might 
reside in the inability of the animal to store or 
transport it. In order to study this possibility, 
the quinone was examined in a rat gestation-resorp- 
tion assay test in the following manner. Virgin 
female vitamin E-deficient rats (4-5 months old) 
were mated and given 5 mgm. of the quinone (dis. 
solved in propylene glycol/10 per cent ethanol) 
intraperitoneally and 5 mgm. of the quinone orally 
(in “Tween 80° emulsion) every day between the 
7th and 13th days of pregnancy. This dosage was 
completely effective in preventing foetal resorption, 
proving that tocopherylquinone has vitamin EF 
activity if given in adequate amounts to rats during 
gestation. We have recently become aware of the 
demonstration by Mackenzie and Mackenzie", using 
virtually identical methods, of the vitamin E activity 
of tocopherylhydroquinone, which these workers 
predicted by a process of reasoning quite different 
from ours. Their belief, however, that there is an 
essential «lifference between the quinone and the 
hydroquinone would now appear to be invalid : 
any quantitative discrepancies between the activity 
of quinone and hydroquinone can probably be 
explained by differences in the absorption and trans 
port of the two substances. As a matter of history. 
the discovery of vitamin E activity for the quinone 
confirms the prognostication of Smith, Renfrow and 
Opie'® made in 1942, when they found high biological 
activity for 2x-tocopheramine (which gives the 
quinone on oxidation). We have tried, so far 
without success, to demonstrate comparable activity, 
for either tocopheronolactone or chromanol (ITI 


: 

Hy 
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O 

Hy 

civ) | 
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. 

a 
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Le 
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viven tntraperitoneally at 4 and 3 tog day respec 


ely from the 7th to the 13th day of pregnancy) 
n the rat tation resorpt on test In view of thre 
slubilitvw characteristics of the former and the rate 
at which it seers to be excreted, maintenance of 
ulequate level throughout the gestation period 

wht be expected to be difficult and such levels 
av not have been attained with th cquaantit os 
t the lactone at present available to us 


Vitamin E and Lipid Peroxidation 


what better 


to cliscuss, im 
he f the relation 


the total biological tunetion of vita n E 


Meer 
ind its role as a lipid antioxidant It has been the 

ew of many workers that in tact the two tunetion> 
irre identical, but we belheve that this view can mo 


pted 


of tocopherol and selenium on vib 


onwer be ace have shown previously 
eftect 
s probably independent of any antioxidant 
mught ana 


finding that tor ophe rono 


role that 
further supported by the 
to be the 


Vitamin E have, this is now 


active vitamin E metabolite 
controlling ubiquinone-levels There is, of 

ich nutritional and physiological evidence 
indoubtedly suggests that «-tocopherol does play 


lactone is likely 


courst 


that 


an important part in fat metabolism, protecting 


oxidizable from destruction and perhaps 


lipids 


preventing the ace unulation of potentially tox 


compounds in tissues It seems reasonable to 
accept that a-tocopherol funetions as a conve ntional 
lipid antioxidant, for at least some of its physiological 
effects can be duplicated by 


However, in recent vears, partly be 


non phy siological 
antioxidants 
cause of the many and persistent failures to demon 
strate a more specific role for x-tor opherol in animals, 
it has 


Vitamin 


proved tempting to explaim the total role of 


EK in terms of its antioxidant properties 
and to suggest that all the nutritional requirements 
for vitamin E can be satisfied by a physiological 
lipid antioxidant 


It is this hypothesis that we now wish to examine 


in some detail. Much of the evidence on which it is 
based stems from the demonstration that respiring 
mitochondrial preparations!’ and whole homo 


yenatos* to 


is ‘lipid peroxidation’ and that this can be inhibited 
addition of z-tocopherol, antioxidants, 


exhibit a phenomenon usually referred 


by the in writ 
ions such as those of cobalt and 
with 


metalhe 
Dietary 


rtain 


or 


supplementation toco 


pherol has been shown, in a few instances, to re 


luce tissue and certam characteristic 


peroxidation ; 


symptoms of vitamin deficieney, such as rat 


ervthroeyte haemolysis?! and impairment of ascorbu 


wid synthesis in rat liver®? are always accompanied 


by an inerease in peroxidation, and both are reve rsed 


, tro by 2 tocophe rol Lipid peroxidation itself 
ippears to poorls maderstood and ts obviously a 
imple term for a complex process In peroxides 
and on tro peroxidation (the latter after incubation 
of tissue preparations at 370 «for periods varying 
between 15 min al rmuall letermined 
by adding thiobarbituric acid (TBA) and meas 
ing the red colour produced It ally considered 
that the TBA-reacting substance matlonaldehyvae 
Phe peroxidation is considered to be a ‘develop 
ment’ of a process that has ilready produced changes 
n the tissues, and it known to be greatly enhanced 
by the presence of ascorbi acid, which catalyses 
peroxidations Kitabchi ef a/.2? have shown 


any 
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mamly microsomal 


beimy produced by at 


Tissues Is 


that 
im origin, 


peroxidation in 
the 
reaction between a microsomal lipid and a meta 
intermediate formed 
Thev suggest that peroxidation 

} 


malonaldehyads 


ion or an from ulonolactone 
or ascorbie acid 
related to the 
avnthesis that occurs im vitamin 

We hay alt 
antioxidant theory 
of the tocopherol concentrations im different tissu 


is Closely impairment of ascorbic ac 
deficrenes 

discussed certain aspects of the 
that 


ady 


and have shown 


leads to the conclusion that there is no real relation 
concentrations and the exten 


ship between these 
| peroxidation For example, the rat adrenal 


contains several time as much tocopherol as an\ 
other tissue in the body and yet peronxidizes vel 
easily?! Moreover. in most tissues of the rabbit 
and also in the rat®*, there are no significant clitter 
ences between the ; peronr les of vitamin 


It has 


E-deticient and adequately fed anin als 
found im the 


iweested’® that the TBA 


tissues of adequate animals do not represent 


reactants 
this appears to involve 
they 


roxides” of 


peroxidation products ; Dut 


a circuitous argument, and, as we show below, 
are in tact from the 


deticrent is agreed by a 


indist inguishabl 


workers 


that 


animals It who 


have investigated the 
n tro lipid peroxidation can easily be prevented in 


phenomenon whereas 
liver and perhaps munsele by the addition of to ophero! 
to deficient diets, such an effect cannot be obtaimed 
in other For example, Carpenter ef al 

found that rat testis, a tissue party ularly susceptible 
to the effects deficiency, synthesized 
peroxides 
given sufficient tocophe rol to 
Bieri and Anderson®® had to feed relatively 
amounts of tocopherol for long periods to prevent 
lipid peroxidation im rat testis and even then they 
were unable to effect any appreciable reduction im 


tissues 


of vitamin 


from animals 
deficrencs 


huge 


vitro, even when taken 


pre vent 


brain and kidney 
Table 6 surmmarizes the results of an experiment 
have studied lpid pe roxidation 
rats from the stock breeding colony 
vitamin E-deficient colony 


in which we 
pregnant femal 
and similar rats from the 
Both groups were mated and pregnancies allowed to 
continue to the Isth day this is the time at which 
examined in the standard rat 
and resorbed 


rat» are normally 


gestation-resorptlon assay for vitamin 


Table ¢ LIPID PRROXIDATION IN STOCK COLONY ANT VITAMIN | 
DEFICIENT PREGNANT RATS 
‘ Test Liver Vterus*® Feetas Pl nt 
Stock low per 
mid 
In vitro per 
Xitla 
iecorbate? 13 
Tota 
nt per 
tro per 
iat 
In 
re i lir t 1 
t in followed t ber of t 
* This tissue ¢ hi not t ! noe “ 
bation ti r liv 
* mole of aseort wid a it 
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killed and liver, 
placenta and live foetuses taken from the 
stock animals, and liver, and total 
combined resorbing foetuses and placenta 


Individual 


foetuses counted The rats were 
Terus, 
uterus uterine 
contents 
from 


tissues 


ip 
examined for 


from the 
each animal were peroxides and 

tre peroxidation by methods ke scribed in 
cletanl elsewhere® In all the tissues of the cdeti 
Cent animals, peroxidation mereased after retre 
tit ubation parti ilarly in the presence ot ascorbate 
ite animals, however, although }» roxida 


In the ack qu 
the viable 


tion Was low uterus and placenta, 


im liver, 


the total 


| t as much as 


fetuses roxidized almost 
cdlefrerent 


foetal 


Vitamin EF 
that this 
a lequate tissues imereased in the 
and uterus, 
that 


sorbed uterme c¢ t of the 


ial sipmificant 


Jroup It is 
peroxidation rh the 


presence of ascorbic a il (compare liver 


here it did 


the phenomenon is 


mot), suggwestimg strongly 


lip d roxida 


dentical with the 


on of deficient tissues The significance of this 


experiment is that the viable ISth-dav rat feetus, 


lassical definition, contains sutherent amin 


all and the conclusion mui that 


PBA rr 


function 


it least Instance, the ‘acTION cannot 
relation to vitamin FE 


appear from the series of exper 


It would in fact 


to be dese ribed that even t he inmbubition 


nents now 
of lipid peroxidation may not prove to be explicable 
reducing or antioxidant pro 
In the 
Table 


their activitv im 


solely in terms of the 
perties ot x tocopherol itself 
which are given in 


examined for 


experiments, 
the results of a number 
of substances were 
tre peroxidation of vitamin 
The 


(1) those as active 


preven the 
rat 
tested clearly fall into two groups: 
is 2% tocopherol, which include only thyroxine and, 
remarkably, 
pheronolactone, and (2 
tenth of the activity of tocopherol, 
the ubiquinones, ubichromenol, x-tocopherylquinon: 


live homogenates substances 


the non-reducing substance, 


with only about one 


which comprise 


those 


the quinone reduction products (quinols), vitamin A, 


Pable EFFECT oF PHEROL, TOCOPHERONOLACTONE ANI 
SOME QULNONES ON TNHIBITION OF rit LIPID PEROXIDATION EN 
LIVER HoMOGENATES 


sheronolact 


Reduced tocopherone 
juinol 
Substances with about tenth 
or less of the molar activity of 
t-tocopherol 
Tocopherylquinon 


1-Tocopherylhydroqu 
Ubichromenol 50 
Ubiquinone 30 
iquinone 35 
quinone 
quinone 


Vitamin A alcohol 
Vitamin A palmitate 
Vitamin K 
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and menacione I jae quinols were obtamed from the 
corresponding quimones by reduction in ethanol with 
aqueous borohvdride and marmtained 


in the reduced state 
tests showed that 
effect in preventing peroxidation) 

The results show that conversion of the quinone 
to quinols only enhances the activity very little. This 
any event, 


potassium 
(pilot 


with an excess of reagent 


had no significant 


borohydride 


may be becanse the quinones are, It 
mainly reduced to quinols under the conditions of 
ubiquinone can be reduced by many substrates* 
and both 
can be enzvil atically reduced by diphosphopyridine 
nucleot ute The mcom 


patible with the 


text 
and tocopheronolact one* 
however, not 
that the 
quinones participate in the in 
hibition of peroxidation For 

le to demonstrate that 


evidence, 


non-recduciny 


themselves may 
lipid oxaniple, il 
has mot so far proved possibl 


reduced 


hem al 


t scophery lquimone can either no 


by 


considered as a 


possibility that the activity 
tocophe rviquimone could be accounted for by an 
enzvimatic cleavage to tocopheronolactone under the 
however, when tocophery! 


econcditrons of meubation 
live 


{ for 60 with a 


tested for its effect 


quimone was pre-in 
homogenate and then re on per 
oxidation ina fresh homogenate, only a small enhance 


could 
observation 


ment of activity demonstrated 

Another interesting 
is that vitamin has 
measured by the ‘lipid peroxidation 
it is a substance that can scarcely be considered as a 
it as chiftie ult to see why 


trom Table 6 
activity, as 


antioxidant 1 
test, although 


conventional antioxidant 
the addition of an unsaturated lipid like vitamin \ 
should protect agaist peroxidation (although we 
have observed similar effects at a higher concentration 
such as nerolidol, farnesol and 


with substances 


geranyllinalool 
\ is an important constituent of 


Since 
used for 


Vitamin 
liver, which has not only 
studies of peroxidation but also pros icles yood dea! 
of the evidence for the effect of vitamin KE. it seemed 
important to examune 1ts influence on ‘lipid peroxida- 
Three groups of male rats were 


been extensively 


fion’ im this tissue 
placed, at the age of 21 days, on a cliet deficient in 
both vitamin E and vitamin A After a month. 
one group was transferred to the same diet supple 
mented with 10 rv. of vitamin A/gm., the second 
yroup to the same chet supplemented with 40 1.1 

A’gm., and the third group remaimed as 
vitamins A- and E-deficient After a 
month on these diets, the rats were killed and livers 
and brains pooled for stuches of their ‘lipid peroxida 
As Table 8 shows, there was indeed a marked 
effect in both tissues contamimg vitamin 
remarkable since, as we show 
concentration in liver 


ot vitamin 
controls 


tion’. 
antioxidant 
A: this is doubly 
elsewhere®*, the vitamin E 
deficient in vitamins A and E may be several times 
higher than in control livers deficient only in vitamin 
EK (because of the well-established antagonistic 
effect of vitamin A on tocopherol). The same is 
true of brain: and, in facet, in this tissue the ‘anti 
oxidant’ effect of dietary vitamin A is at least as 
vreat as we have ever obtained with dietary vitamin 
EK (see also Bieri and Anderson®). It can be con- 
cluded, therefore, that vitamin A must also be 
considered as a factor in reducing ‘lipid peroxidat ion’ 
as measured by the TBA test, particularly since 
the addition of tocopherol to homogenates protects 
vitamin A from destruction 


a, 
| 
i 
J 
j 
: 
: 
Per cent Amount of 
reduction in wtive sul 
peroxidation <tance used 
aut (TBA test moles 4 
= 
Substances as active t 
pherol 
- 
w* 
32 2» « W 
\ Si 4 
23 t= 10 
Ubiquinol 50 4 10 
Menadior 76 > x 10 
44 2x 10 
: 
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Errect OF DIBTARY VITAMIN A ON 
or Rat LIVER AND Brain 


iabir 


Peroxides at O20 my 


Liver} Brain? 
Level of dietary A 
10 40 10 410 
Tn vest 4 2 2 
Incubated at 37 17 21 4. 2a 
Incubated with 
ascorbate * 27 118 120 


*3 10°* mole of ascorbic acid in 4 mi. of homogenate 
Each result is a mean of two determinations 
* Liver incubated for 15 min., brain for 60 min 


For details of diets, see text. Results are given as direct readings 


20 me of the TBA reactior 


The pieture of is still further 
complicated by considerations of another series of 
(summarized in Table 9), in) which 
tocopherylquinone — were 


lipid peroxidation 


expernments 
tocopheronolact one and 
examined for their activity m preventing erythrocyt« 
rats This heemolysis, which is pro 
duced by incubation with dialurie acid, is an early and 
deficiency in 


hawnolysis m 


characteristic symptom of vitamin bE 
the rat®? and can be completely reversed if the cells 
are pre incubated in vitro with a-tocopherol or if the 


E orally some time before 


is given vitamin 

the blood is taken. Many other substances, some 
of them non-reducing, can also imbhibit hamolysis** 
and this inhibition is always accompanied by a 


decrease in the lipid peroxidation (thiobarbiturie 
acid reaction) of the erythrocytes*'. As Table 9 
show tocopheronolac tone and tocophery Iqumone 


were both negligibly active when given orally ; but 
the latter substance, in strong contrast to the former. 
was found to be quite active in vitro both in inhibiting 
and in reducing peroxidation. Now, 
lipid solubility per se is not a factor that determines 
the in vitro activity of substances in the haemolysis 
ter we have shown", for example, that ubiquinone 
50 is inactive, whereas thyroxine affords complete 
protection®. It is, unlikely (judging 
from the results in Table 7) that tocopherylquinone 
is more easily reduced to a quinol on the surface of 


hamolysis 


moreover, 


the ervthroecyte than tocopheronolact one would be 
Whik 


these results are not easy to interpret, the 


provide still further evidence that the relation 
between the effect of antioxidants and ‘lipid 
peroxidation’ on one hand and between ‘lipid 


peroxidation’ and the thiobarbituric acid reaction 


on the other needs to be reconsidered 


OPHERONOLACTONE AND a-TOCOPHERYE 
HEMOLYSIS, in rive AND in eal 


Table 9 Errect or To 
QUINONE ON RAT ERYTHROCYTE 


Jn ‘ lu Protection, | 
potency (D-a potency vitro 
Substance tocopheryl ( DL-a-toco- iwainst 
pherol = 100 peroxidation 
Pocopheronolactone 10 (if any < 1 (if any Nil 
Pocophery lquinone t(ifany) 0 mplete 


Tocopheryihydr 
quinone < 3 (if any 


Possible Functions of Vitamin E 


Although it is still difficult to present a unified 
concept that will explain satisfactorily the role of 
vitamin E in animals, several developments in the 
past two or three years signify a new approach to 
the problem that will certainly prove to be most 
productive. In our opinion, the present position may 
be summarized as follows: Vitamin E must have 
at least two functions, which at present have to be 
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considered independently. but which may prove to 


be closely related One is concerned with the 
metabolism: of unsaturated lipids, in which role 
its antioxidant properties probably play a part 


the connexions between this funetion and 
the phenomenon that occurs in tissues and is termed 


however, 
lipid peroxidation’ seems to us, for reasons, 
still to be obseure and may vet prove to be an example 
of a biochemical truism. It is perhaps not altogether 
surp sing that this should be so 
to *.amine the findings by Carpenter ef al 2° 
Kitabchi et a/.2? on the relation between tocophero! 


It is only necessary 
and 


and ascorbic acid synthesis to appreciate the sub 
tleties that might be involved in the TBA reaction 
Thus, tocopherol increases the synthesis of ascorbir 
acid, which itself catalyses fatty-acid peroxidation 
and inhibits its own synthesis®? : tocopherol inhibits 
malonaldehyvde — production, but 
markedly??: and, contrarily, ascorbic 
potent relationship 


ascorbie acid 
increases it 
acid imto a synergistic 
with tocopherol in preventing the haematim-catalysed 
peroxidation of unsaturated fatty acids**: the 


possibilities of feedback mechanisms are obvioush 


enters 


many and mtricate 
The second function of 

active substance is almost certainly a metabolite of 
a-tocopherol, possibly tocopheronolactone, results in 
the biogenesis of ubiquinone key 
immediately themselves How 
possible to understand the physiological and histo 
E deficiency 


vitamin im which the 


Two questions 


present far is it 
pathological 
(with the exception of those relating in the narrow 
lipid antioxidant effects) im terms of 
ubiquinone deficiency ? Is the effect of tocopherol! 
unique 
phenomenon resulting from 


Although 


svinptoms ot 
SeTLSE 


on ubiqumone a& effect on its synthesis 
secondary 


a more fundamental process elsewhere ? 


or only o 


answers to. these questions must await further 
work. it is reasonable even now to suggest that 
at least some of the disturbances im respiration. 


oxidation, and tissue (particularly embryonic) differen 
tiation in vitamin E deficiency states may be ¢ xplie 
able in terms of the effect on ubiquinone-levels 
In the rat. and probably in other species, there 1s 
an alternate mechanism, involving selenium, which 
The 


biosvnthesis of ubiquimone 


also imfluences 
two mechanisins appear to be parallel, since Im mos 
tissues of the adult rat, as shown elsewhere®*, 


pherol does not increase ubiquinone levels if suffierent 


toco 
selentumn Is present and ricer versa In two organs 
the two mechanisms are plainly of unequal 
inportance In the selenium-dependent 
process dloes not appear to be present at al!, whereas 
in liver, where selenium exerts a remarkable influence: 
on ubiquinone compared to that of tocopherol*:?® ial 
the selenium-dependent apparently 
preponderant Such a difference 
of selenium and tocopherol is also found in the 


however, 
uterus, 


mechanism 18 
between the effects 


livers of avian species (to be discussed in a separate 
COMMUNICATION }. 

The existence of such 
systems and the possibility that they may be of 
unequal significance m different tissues might account 
for the observed differences between the physiological! 
effects of selenium and tocopherol in animals. It is 
at this stage not possible to say whether all animals 
require a supply of both tocopherol and selenium 


alternate biochemical 


The answer to this question may not only vary 
from species to species but also may differ at 
different periods during the life-evele. Thus the 


| 
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rat needs tocopherol tor reproduction 
and perhaps during very early life), but during 
adult life its needs could conceivably be moet by 
selenium According to Nesheimm Seott®® the 
chick has an absolute requirement for selenium even 


specific ally 


and 


if tocopherol 1s supplied, and a similar position may 
exist in the lamb Both Draper et al.** and, more 
recently, Crider ef al? have concluded that the rat 
need tocopherol if certain antioxidants are 
provided im the diet and that substances such as 
DPPD (N,N’-diphenyl-p-phenylene diamine) and 
ethoxyquin (1.2-dihydro-6-ethoxy-2,2.4 trimethyl- 
quinoline) can prevent reproduction failure in the 


dloes not 


rat 

We have analysed lard-casein diets identical im 
composition with used by these workers, 
however, and have found them to contam enough 
tocopherol to supply about 40-70 ugm. per week 
rat. These amounts cannot be considered 
Furthermore, as we have demon 
strated elsewhere®*, ethoxyquin added to 
so-called ‘vitamin E-free’ diets (especially 
containing considerable amounts of vitamin 
effectively spares tocopherol in rat uterus and in 
raises it to not incommensurate with it 
having some biological activity. Bieri et a/.*8 have 
likewise suggested that the chick does not need 
tocopherol ; but we have found that the diets used 
by these workers also contain appreciable amounts 
of tocopherol and that animals fed on them show 
significant concentrations (to be published). 
There is no doubt that many of the discrepancies in 
as well as the continued use of 
to be free of vitamin E 
analytical 


those 


to each 


insignificant. 
these 


those 


4 38,37) 


fact levels 


Tissue 


these investigations 
diets incorrectly believed 
stem largely from the use of inadequate 
methods: only the more recently developed chro 
matographic procedures can deal satisfactorily with 
the small quantities of tocopherol relevant to mvesti- 
vations of vitamin E-deficient would 
seem that, if the absolute requirement of both the 
rat and the chick for « tocopherol ix to be determined, 
there is no alternative to the use of wholly synthetic 
liets. (in this connexion, even the methyl linoleate 
irea complex (Hormel Foundation), used by Crider 
et al.. has been found to contam about 3 ugm./gm. 
of x-tocopherol (and, m addition about 5 pgm./gmn. 
ot ubiquinone) which amounts are with 
its method of preparation. The 
by Draper ef al. may have contained similar quan 
These figures illustrate some of the difficulties 


animals. It 


consistent 


coneentrate used 


tities 
in work on vitamin E.) 

Returning once more to the biochemical function 
of tocopherol, two points of interest need to be 
mentioned. First, is there any connexion between 
tocopherol and cholesterol synthesis 7 This much 
neglected topie presents itself afresh in view of the 
contrasting effects of fasting on ubiquinone-levels 
and cholesterol synthesis, already referred to There 
is already an area of confusion here many 
workers??? have shown that tocopherol 
marked hypocholesteraemuic effect in the rabbit, 
but other workers*! could demonstrate this 
in the rat, whereas the results of Gray et al. suggest 
that tocopherol might increase cholesterol synthesis 
Secondly, 1s it possible to correlate the 
effect of vitamin EF on ubiquinone with the demon 
stration by Corwin and Schwarz® that the decline 
in the oxidation of x-ketoglutarate by vitamin 
E-deficient liver homogenates can be prevented by 
ritro addition of x tocopherol, tocopheronolactone 


has a 


not 


in the rat. 


NATURE 


— 


325 


or menadione Neither vitamin K deficiency nor 
menadione supplementation affects ubiquinone levels 
in the rat (unpublished observations ; see also 
Morton and Phillips*’) and, furthermore, Corwin and 
Schwarz found dietary selenium to be inactive in 
restoring oxidation. It 1s possible, therefore, that 
although the effect of dietary selenium and tocophero! 
on hepatic necrosis may be related to their common 
role in ubiquinone biogenesis Or processes leading 
to it, the effect of tocopherol in restoring respiratory 
decline in slices and of the ketoglutarate system may 
funet of tocopherono 


be due to another 


lactone. 
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PHOTOCHEMICAL SYNTHESIS OF AMINO-ACIDS AND A NEW 
TRANSAMINATION PROCESS BY TRANSFER 
OF FREE AMINO-RADICALS 


By GIOVANNI FERRARI and Prot ROLANDO CULTRERA 


Institute of Agricultural Chemistry, University of Padua 


BKCENT investigations conducted im our 

] tute!’ * have shown that it is possible to synthesize 
by ultra-violet rvadiation of solutions con 
taining #& ternary organic compound together with 
nitrogen compound such as potassium nitrate. 
omitmite, hydrox vlamine and Intarte ack KNO. NHOW 
hvadrox ice All the various Steps of the phot oe hemical 
process have been elucidated the action mechanism 
of each of them has been established exactly, and trie ae KNO,. NHLOW 
rational, co-ordinated interpretation has been deduced 

For reasons of brevity we report in Table only a KNO,. KANO, NHLOW 
few examples of the syntheses accomplished by us 

Further mvestivations, which will be published 

‘ full in Gazzetta Chimica Italiana, have given results COOH 

hich we regard as interesting | 

Amimo-acids im acidified aqueous solution, when CH.NH, COOH 
exposed to ultra-violet ravs, undergo various changes (a) | | 
above all (scheme 1 CH \ 

| 


| 
AcCuNH, 


COOH 


1) Decarboxy lation : | 
CH NE, 


CH | COOH 
CH, CH, 
CH.NH, CH.NH, 
CHNH _ CH; 


> CH.NH, 


| 

\ Cc | ‘H, 
CH 
“iis glutamic acid 


2) Radieal decomposition by homolytr deyrada COOH 


tron for example scheme 


3) Recombmation of radicals, with formation of 
new amino-acids: the free radicals may recombine H, rd COOH (f) 
in the most varied ways, for example, scheme 3: | 
neo ari ny en CH, CH, 


COOH Loos 


COOH COOH CH.NH, 


(H.NH CH - CH For example, we have synthesized norleucime by 
irradiating ghitamuc acid in the presence of propioni 
acid, and have synthesized norvaline by irradiat 
isparti ing aspartic acid in the presence of propionic acid 
The scheme of the reactions imvolved is shown in 
mt heme 


COOH 


the radicals  contaming 


t he amino-group become Norleucine 
Glutamic acid 
transamination agents’. in that 


‘H,.CH,.CH 
they can cletermine the trans HOOC.CH CH,.CH,.COOH 


| 
er of properties of the amino NH, + 2COOH 
from amino-acid 


Jroup one to 
another of different molec ular 


tire + HOOC.CH,.CH, 
If the solution contaimimny the 
amino-acid is irradiated the A 
presence of a prope rly chosen Pa he 
organic compound, capable, in its 
turn, of yielding free radicals, HOOC.CH.CH,.COOH HOOC.CH.CH,.CH,.C H, 
it is possible to direct the trans- 
an ination process toward the form NH, NH, + 2COOH 
ation of determinate synthesis pro Aspartic acid Norvaline 


4 


scheme 4 


* 
5 
tauines 
glycine 
lithe 
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Glutamic acid + hy 


aspartic acid 


— >» glycine 


A 


hy 


t 


vas 


COOH 
| 


 ¢H_—NH, 


= 
3 
= 
~ 


| 
CH, 


CH, 
| 


y-NH, -butyric acid 
> 


COOH 


apital letters, radioactive compounds small letters, non-radioactive compounds ioactivity ropionic acid-1-™%¢ 
radioactivity from propionic acid-2-'% 
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(As has been experimentally established, the two 

COOH radicals form oxalic acid.) 

In order to demonstrate the mechanism of the 
process desenm bed we hav employed both the 
chromatographic detection of the synthesized com 
po minds and the isotope tracer mu thod For the latte 
purpose we have used two types of propiome acid 
labelled with earbon-14 in positions 1 and 2, respect 
ively (CH,.CH,.COOH and CH,.CH,.COOH) 

In all cases we have obtained a variety of amino 
acids ; but the examimation of the autoradiographs 
obtained from the chromatograms has shown that the 
major part of the radioactivity is concentrated in the 
norvaline coming from aspartic acid and propionic 
acid-2-“C, while the norvaline coming from pro 
pionie acid-1-""C is completely inactive Simular 
results have been obtained with the norleucine 
coming from glutamic acid + propionic acid. We 
have therefore succeeded in demonstrating the effect 
we sought. 

We report the recombination scheme for the radicals 
obtained by exposing to ultra-violet rays the solution 
of glutamic acid propionic acid-1-C and -2-" 
(Scheme 5). In the scheme the radicals are indicated, 
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for sunpheity, with an interrupted valence bond, 
whether they are actual free radicals formed by 
homolytic decomposition or ionie-type radicals die 
to heterolytie decomposition 

The new transamination process appears to be 
much more efficient than the conventional one, on 
account of the vaniety of amino compounds to which 
it Can give rise 

\s an example we may compare the possibilities 
of the system glutamic acid oxalacetic acid 
within the framework of conventional transamination 
with those of the analogous system glutamic acid 
succime acid within the framework of radical trans 
amination. In the former case only aspartic acid 
can be obtaimed. whereas in the latter case nine 
amino-acids can be formed, namely, aspartic 
aod, z-amimopimelic acid, y-aminopimelic — acid, 
z-aminoadipie acid, y-amimoadipie acid, a-alanine, 
glyeme, z-aminobutyvrie acid and y-aminobut yriv 
acid 


‘Cultrera, RK and Ferrari, G Ann. chim. (Rome), 47, 1 

(1957 48. 1410, 1419 (1958); 49, 176, 1639 (1959) 
Ferrari, inn. chim. (Rome), 49, 2017 (1959) 
Cultrera, R.. Gazz. chin tal.. 66, 440 (1936 


MEASUREMENT OF FUNGICIDAL EFFECTS IN FIELD TRIALS 
By R. W. RAYNER 


Commonwealth Mycological Institute, Kew, Surrey 


URING field trials on the control of coffee 
f- (Hemileia vastatric B. et Br.) at the Coffee 
Research Station, Ruiru, Kenya, special methods 
were devised to obtam maximum sensitivity by 
minimizing the effects of localized, natural variability 
in rust, attack intensitv. These methods are of 
general application, and may be adapted for use 
with other ciseases The very considerable local 
variation of rust attack found is, perhaps, remarkable 
if, as has been generally supposed, spore dispersal is 
predominantly by wind. However, recent research 
ha shown that most air-borne spores probably do 
not travel far and has indicated rain-splash as impor 
tant for spore dissemination 

The degree of rust infection is best expressed as 
the number of spore-producing, individual, infection 
loci per unit of leaf area and is approximately equal 
to the number of lesions per leaf if the proportion ot 
overlapping mycelia is low The relationship to 
the percentage of imfected leaves, which is easier 
to determine, was examined 

\ representative sample of LOO leaves was taken 
from five trees in each plot of a six treatment, four 
times replicated randomized block, spraying experi 
ment showing considerable differences in the level 
of rust attack, and was recorded for the mumbers 
of leaves having respectively one, two, three, et« 
rust lesions per leaf. The lesions were generally 
fairly small and seattered| so that undetected over 
lapping was negligible The cunuilative frequency 
distribution curves for the percentage of the total 
ruin ber of leay es IT each cateyor Vv ot rust lesion 
munber per leaf were plotted on a probit scale for 
each plot (Fig. 1) For a low percentage of leaves 
infected, a straight line indicating a truncated 
normal distribution is approximated \s the per 
centage increases so the truncation is less and the 
degree of curvature is more pronounced indicating 


increasing divergence from normality due to the 
greater development of the upper ‘tails’ of the 
clistributions The relation between the percentage 
of rusted leaves and th» number of lesions per LOO 
leaves is thus exponential (Fig. 2) instead of sigmoid, 
as it would have been had the distributions remaimed 
normal. Similar results from a locality in a climati 
cally different area showed the same relationship 
Thus one measurement may be regarded as a trans 
form of the other 

The percentage of rusted leaves may in fact be a 
better measure of the effect of rust attack on the tree, 
as evidence has been obtained of a direct relation 
to foliage density. Thus, in one trial, the relation 
between the percentage of rusted leaves in May 
and the number of mature leaves per mature branch 
that is, one on which leaf shedding had commenced) 
gave a regression coefticient of 0-98**, that is, for 
each leaf rusted in May, there was nearly one less 
present in September. Further, in other investiga 
tions. not however concerned with rust, strong 
correlations between foliage density and crop yield 
have been found 

In order to obtain a representative sample of 
leaves, account must be taken of the different leaf 
densities in different parts of the tree. In the above 
investigation. a method devised for investigation 
of fungicide cover, ete... was used. The total number 
of primary branches (that ts, those origmating on 
the trunk) per tree was counted. Every second, third, 
ete., primary was sampled, the interval increasing 
with the total number present. From the trunk. 
a path was traced out along one side of each primary 
sampled, up one side of any laterial branch or lateral! 
on this and back down the other side to its base and 
finally back down the opposite side of the primary, 
so that the whole branch system was systematically 
traversed. Along this path, every l0th, 20th, ete., 
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Percentage in each clase (probit scale 


Fig. 1 Probit cumulative frequency distributi fo 

eghteen plots of coffee trees, showing the percentage of the t 

number of leaves examined which occurred in each ‘number of 

lesions per leaf’ class. Each curve is displaced upwards to an 

amount proportional to the percentage of leaves with no lesions 

to exhibit the change in form of the curve with this latte: 
tactor 


as 


leaf passed was removed according to the size of 


This 


the tree, to obtain a sarnple of 20-30 leaves. 
was reduced to 20 by disearding at random 
For field trials a similar, but less laborious. svstem- 
vee sampling system was used. Five trees in eat h plot 
into five radial sectors 
On the first tree, the 


Was traversed as 


were roughly divided by eve 


and five horizontal zones 


lowest primary in the lowest 
before, on the second tree the middle primary in the 
next sector and next zon Fach mature 
loaf traversed was examined and recorded if attacked 
One hundred were Inspected on 


each primary (the adjacent primary beimg included 


and so on 


by rust leaves 
if necessary). a total of five hundred leaves in each 
The resulting percentage infection was some 
the 


fe wer 


plot. 


what lower 


biased by 
of the 
Henee some over-estpnation ot 


oceurs m 


over-representation ot 
these 
rust attack probably 
this region As 


regions tree simce have leaves 


resulted since more rust 


isted 


of leaves r 


1 4 l 
Log No. of rust lesions/100 leaves 


Fig. 2. The relation of the percentage of leaves with rust to the 
logarithm of the total number of rust leaves per hundred leaves 
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the trials were concerned with COLA PALIBONS of treat- 
this little and it was 
possible for one man to record completely a large 
factorial trial of 42 plots and 920 trees in a few days 

That neidence of rust in the field is strongly localized 
is clearly shown made in three 
field trials. In these. the design could be treated as 
consisting of plots of two rows of ten each. 
Rust was sampled in each row on alternate, unsprayed 
tres The standard 
error Was 


Was of importance, 


by observations 
Trees 


the other trees being sprayed. 
the pairs of 
considerably less than between plots, being 63-8, 
44-2 and 41-9 per the three trials. 
The cifferences between the plots were, in accordance, 
very highly significantly greater than would have been 
expected from the difference: 
between the sub-plots is thus present, 
the coefficients bemg 0-877 0-522** and 0-490*** 
These distribution 
of rust attack by dispersal from centres of infection 
within the area rather than by mass infection arriving 
from: outside The bet ween 
that the measurement of rust mtensity 
on a half of each treated plot in a field trial of the 
effects of fungicides could be used to correct that on 
the treated half for local variations using Covariance, 
and hence increase the sensitivity of the trial. The 
effect omitting treated 


between rows (sub-plots) 


cent lower m 


between the sub plots 
Correlation 


respectively results suggest a 


correlation sub-plots 


snygests 


was measured in the trials, 
Trees The standard errors were reduced by 51-1, 
15-1. and 11-9 per cent The experimental area 
was divided into three blocks, and some reduction in 
standard error was obtamhed from this alone (14-1, 
18-3 and 0-5 per cent), but in each case using Covar 
additional reduction (36-3, and 11-8 per 
resulted. Thus the relative usefulness of the 
methods for the reduction of standard erro: 
varied from trial to tria!, depending on the pattern 
of local variation m rust mtemsity 
although 
approximation, 1s strictly 
treatments are actually applied, since the greater 
the treatment effeet the lower the rust intensity 
and the less the effeet of the unsprayed level. The 
regression coetherent expected to range 
from 1 to ©. varving directly with the percentage of 
control found to be the case when 
data The 
correct adjustment is thus obtained if the rust-levels 
on the treated halves of the plots are expressed as a 
percentage of those on the untreated halves. <A 
difficult, if the level on imdividual un 
sprayed plots falls to a level very considerably lower 
than is general Small differences between sprayed 
and unsprayed halves will then be disproportion- 
ately exaggerated and the apparent sensitivity of the 
trial will be unduly decreased. The use of an index 
of relative disease incidence. the ratio of the differ- 
ences between sprayed and unsprayed halves to 


anee 


Two 


usetiil 
when 


affording a 
applicable 


Covariance analysis, 


not 


would be 


This was. in fact 


from one trial were examined critically. 


rust 


their sum, which amounts to a simple transform of 
the percentage, was found useful in such a case. 
The degree of disease control exerted by a given 
treatment or treatment combination over the whole 
trial is more precisely estimated by summing the 
rust intensity on the respective sprayed halves of the 
plots and expressing this as a percentage of that on 
the unsprayed halves, rather than summing and aver- 
aging the percentage reduction of rust intensity on 
each individual plot, these latter data being reserved 
of the differences. Some 
found and account 


to estimate the significance 


heterogeneity of variance was 
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Was taken of this, sometunes by employing a trans 
formation, but the eftects were only slight 
The effectiveness of the methods used mav lb 


judged from the results of a factorial trial with threes 
replu ations in whi h two tunyi ides at four ¢ oncentru 


tions equivalent to J, 4, 1 and 2 per cent Burgundy 
muxture were contrasted tor application to uppel and 
lower leaf surfaces Local variation in rust attack 
was consicdlerabl the coefticent for the untreated 


plot halves bemyg 56-5 per cont The linear efteet of 


concentration “as very Significant ana 
‘ifferences between the effeets of the fungieick 

estunated as juivaient to those prod wed by the 
clifference betw eon land i per cent comcentrations 
were detectable In another trial with three replica 
tion rf land 2 per cent concentrations of thres 
fungicides with upper and lower surface application 


differences equivalent to that between | and 2-6 per 


cent one season and and 2-1 per cent im a second 

ison were detectable 

The observation discussed shows that intensity of 
rust attack may be estimated from the percentace oft 
rusted leaves pr r bush, since there is evidence that th 
is mathematically related to the number of rust my 
echa per leat. [tis probably directly related to effects 
on foliage density, which in turn is related to crop vield 

sensitivity of eld trials on the fungicida 
control of rust disease may be considerably imereasect 


study of the the human eye to 


| flickering light 
number of extremely complex and confusing results 
This articl 
can be resolved by the application ot sHuple physical 
iples to the problen \r 
have commented recently on the particularly chaotic 


response ot 


has notoriously prod iced a 


shows how at least part of the confusion 


least two workers 

results found in investigations of the relationship 
the light-time-fraction (L.T.F.. 
musleadimely called light-dark-ratio) and 
flicker frequency (CLF F., that is, the fastest frequency 
flicker \ sample ot 
these results as sununarized by 
Fig. 1 We Stuyyest that the 
stood and ordered by considering the Fourier analysis 
of the stimuli with different L.T.F.’s. In the present 
case, all we wish to do is to point out that a train 
of strmul: near fusion (the C.F.F. condition) can be 
different 
(a) a steady component (the first Fourier component ) 
which is the mean intensity of the light and which 
(>) a fluctuating component (con 


bet ween 


the critical 
at which is just perceptible) 

Landis® is shown in 
confusion can be under 


considered to contaim two components 


we shall call Iw 
sisting of the second and higher Fourier components) 
This we shall eall /, 

The steady term / 4, can be considered as a back 
ground illumination (or adaptation-level) and must 
have the effeet of masking the fluctuating part, Ie. 
and thus of reducing the C.F.F. if 7 ¢ is held constant 
/», on the other hand. is the effective stimulus and 
imereasing 7» must increase the 


for a constant /, 
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PREDICTION OF THE EFFECT OF LIGHT-TIME FRACTION ON THE 
CRITICAL FLICKER FREQUENCY; AN INSIGHT 
FROM FOURIER ANALYSIS 


By K. GIBBINS and Dr. C. I. 


Department of Psychology, University of Hull 
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when local variation in intensity of attack is marked, 


by assessing this variation from estimates of rust 
intensity on alternate, unsprayed trees in each plot 
Phe procedure increases the accuracy of the estimates 
of degree of control Further, it should reduce the 
effects of any reduction in inoculum production 


resulting from a spray treatment on one plot om the 
level in neighbouring plots 


tor ciifterent 


moeculun 


The design was very satisfactory 


treatmonts where the aun Was tO A@SSOCS 


bet ween 


the amount of protection against mfection afforded 
by each If. however, it is required to estimat 
the effeets, especially as regards timing. on the rate 
of build-up of mfeetion and this ts imfluenced to any 
onsiderable extent by the amount of noculu 
vet mt tron to tree, the iv be 
maatistactory except for estimating vithuy tree 
and the amount of the moculunt movement 
\ method of dealing with this diffieu! right be 
» tise square plots mm which th etlect arvinms 
nmiumber of tree im a central pra yvroup 
surrounded by unsprayed trees would be determined 
nd allowance made for the estunated effects of area 
rate of ip of attack by 
D>. A A ‘ 25 
F. J.. Rot tM hk. i 
43. 509 
new ly A 2 
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argument is that coraple 


C.F.F 


tnentary 


The crux of ow 
L.T.F.s (for example, and or 0-3 


and 0-7) are identical in the amplitude of their theker 


ing components but differ in the araplitude of the 
steady components ; 0-9 L.T.F. is much brighter than 
Ol L.T.F. since its Jy is nine times greater Pwo 


things follow from this. First, we would predict that 
ifthe reduction in Jy for short L.T.F.’s ts compensated 
bv the addition of a steady light to the thekering light. 
the C.F.F. for complementary L.T.Fos should be 
equal. Secondly, if we knew the effect of changing 
Ty. while holding constant. we should be able to 
predict the shape of the curve of L.T.F. against 
(.F.F. for the uncompensated condition 

Other workers! have attempted to compensate 
for the obvious difference in brightness by varving 


the intensity of the flickering light In our terms 
this is an illogical procedure, sinee, although J yy 1s 
now held constant, /» varies inversely with the 
L.T.F. It is therefore not surprising that all these 


workers found C.F.F. higher for 0-1 L.-T F. than for 
0-9. If no compensation of any kind is attempted, 
0-1 still usually has a higher C.F.F. than 0-9. In this 
case it is with L.T.F. and the 
higher J 4, masks the constant J» and hence reduces 
the 

To test the 
experiments reported by previous workers and have 
managed to obtain most of the forms of relationship 
Then we compensated by adding 


because Jy, varies 


our hypothesis we have repeated 


reported previously 


t 

4 
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light of such an intensity that for all the 

sed the J 4, was equal to that of the 0-49 

we expected, this resulted in comple 
T.F.s having the same C.F.F. no matter 
shape of the 
results 
that in 


uncompensated curve A 
Fig. 2. It adds 
where the 


Com 


is shown in 
those 
svinmetrical 


our 
our satistaction 
imcompensated eurves are our 


pensation has no effect and the curves remain svm 
metrical 

The bow-shaped svmmetrical curve is also to be 
If one assumes 


expected from the Founmer analvsis 
that only 


(as one very plausibly may near the C.F.F 
the first flickering component of the Fourier analysis 
is_ ettective, then one would expect the relationship 
of C.F.F. to L.T.F. to follow the relationship between 
the amplitude of the first flickering component and 
the L.T.F. This latter is, in fact, a simple bow-shaped 


curve with a maximum at 0-5 


0 

ffect of changing the light-time-fractic 

juency Filled circles represent mean 

mpensated for meanintensity. Empty circles represent 
with L.T.F. compensated so that the mean intensity 
uncompensated 0-9 L.T.1 This was done | 
eady light to the remaining L.1 stimuli 


ee 


We that the degree of 
should be 
predictable uf one knew the relationship between J 4 
and C Compl te data on this do 
not exist, but a very plausible deduction can be made 
the very 
between Jy, and C.F.F. when varies 
keeping Jp//y, constant. This ix, in fact, 
which the re lationship hetween C.F LF 
intensity 
waves of variable 
Pypieally CLF.F. increases linearly with log except 
for two regions where intensity has little or no eftect 
on C.F. F Hecht and Smith The 
first of (-OOL mil. between the 


already mentroned 


of the uncompensated curve 


ha 


for a viven T¢. 


the relationship 
with 


the usual 


trom extensive data on 


wav in and 


stimubus has been obtained, using square 


intensitv with no background 


see. for example 
these occurs at about 
the second oceurs at 
the 


reverse 


photopu and regions, 


high intensities about mal where 


direction of the relationship may actually 


Between these two regions C.F.F. imecreases markedly 
where imtensity 


effect of Jy in 


with intensity In the two regions 
little influence on C.FLF.. the 
increasing the CLFLF. and of Jy, in decreasing it 
effect of /; 
that this is because 
the 


least 


has 


almost exactly balance In between, the 
Jf we assume 
smaller effeet in 
then we would expect the degree of 
asymmetry in the C.F.F.-L.T.F. curves under this 
The two eurves on the left-hand side of 


1 in this region, and the 


is relatively greater 


region, 


having a intermediate 


condition, 
Fig. 2 were, in fact, obtaine 
slight effect of area which they show fits the greater 
ettect of the 
The two regions where intensity has little effect on 
degree of asymmetry since here we have supposed 
that /,, will be exerting its effect and the 
asymmetry is due to the change of J, with L.T.F 
in the uncompensated condition. The two curves on 
the right 2 were obtained under these con 
ditions 

There possibility that the regions in 
which has little effect on C.F.F. due 
not to a change in the effectiveness of Jy, but to a 
However, de Lange* 


Increasing intensity for larger areas 


would be expected to produce’ the greatest 


zreatest 


the 
mntensity are 
change in the effectiveness of J p. 
has published enough data to make this seem ex 
tremely unlikely data do not 
cover the range. The present 
experiments, of course, show that at 0-001 ml. and 
at 1,000 ml. Jy, has a considerable influence on C.F.F., 
while at 1 

The application ot 
systems with a limited frequency response 1s strietly 
possible only for linear systems. There is a great deal 
of evidence that the eye, like most other sense organs, 
However, there are 


although his quite 


necessary tntensity 


it has almost no effect. 
Fourier analysis to physical 


s non-linear in its response 
many non-linear systerns where the analysis of square 
wave impulses can give useful information provided 
not too much is expected of if In the present case 
elementary use of the 
How far the method 
can be extended remains to be seen 

We wish to thank the Director-General of Medical 


Services for permission to publish this paper 


we have made only the most 


concepts of Fourier analysis. 
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RADIOPHYSICS 


Some Preliminary Experimental Tests of 
a Novel Method of Radiating at Very 
Low Frequencies 


For some voars the idea of 48 a 
radiator of very low frequencies (VLF) has been 
discussed in this Establishment \ 
island some 20 miles by 1 mile, conyposed 
conducting material, would be ideal for thy 
\{ narrow peninsula would provide a somewhat les< 


long, narrow 
of poorls 


purpose 


efficient radiator There are some similarities with 
the slot aerial, but the analogy cannot be pressed 
too tar 

Experiments have recently been carried out sik 


a peninsula some 10 miles long A cable was laid 
across its root and the ends of the cable earthed im 
Power was fed into the mid-point of 


the sea 
cable 
If it is assumed that the island or penisula is 
sufficiently narrow for the far-field to be determined 
bv the algebraic sum of the currents on either sick 
of it, then for radiation purposes a 
pattern of a half-wave dipole, or a correctly phased 
Sufliciently low 


wave 


series of them, could be produced 
lobes might then be expected from a large enough 
array to launch very low frequency waves at an angle 
suitable for long-range propagation In the present 
trials it is quite probable that the major part of the 
radiation passed well above the receiving sites 
investigated, and returned to earth at much greater 
ranges 

Of several 
work, the Loch Long Gareloch area offered the most 
Fig. 1 shows the position of the earthing 


The earthing plates consisted of 


sites considered for the prelinunuars 
advantages 
plates Pl and P2. 
thin copper sheets 6 ft. « 3 ft 
frarnneworks Three such plates spaced about 50 


. mounted on wooden 
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Fig fotal path-impedance , between high and low 
water @. at low water 
vards apart were used im each Loch. They were 


suspended near the surface with the aul of a svsten 
of buovs. The cable used was ordinary power cable 
of which approximately 3,000 yards were laid 

The transmitter delivered 50 watts at a frequoney 
of 10 ke. s. The signals were received on a standard 

ynmunieations receiver with a high-@ ferrite loop 
aerial 
The objects of the mitial experiments were to 
determine the suitability of such a peninsula tor a 
radiator of very low frequencies and to determine 
its impedance characteristics. 

Although the atmospheric noise appeared to be 
sbnormally high, the signal was received at pomts 
1. B.C, D and &, shown m Fig. | At these points 
the receiving loop aerial could be used to obtain the 
approximate bearing of the transmitting aerial, 
and in each case this bearing appeared to pot 
towards the centre of the sea-path. This was true, 
1, when the receiving loop plane was 


even at pome 
however, at 


rotated about a_ vertical 
reception was also achieved with the plane of the 
loop horizontal, which was not the case elsewhere. 

It was expected that when the total length of 
current-path was an odd number of half 
lengths the impedance would be high, whereas when 
the path-length was an even number of half wave 
lengths the impedance would he low Tmpedance 
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A Selection of New Books 


Airborne Radar 
POVEFSIL, RAVEN, and WATERMAN 843 Pp 463 figs £6 115 6d 


Introduction to Nuclear Science 
A. GLASSNER 224 pp 7Ofigs 28s 6d 


Introduction to Electronic Data Processing in Business 
L. W. HEIN 336 pp 76 figs 56s 


Design Fundamentals of 
Analog Computer Components 
R. M. HOWE 278 pp 162 figs 56s 6d 


Dictionary of Automation, Computers, Control 
and Measuring 


W. E. CLASON In 6 Languages 848 pp Elsevier 


Dictionary of Electronics and Waveguides 
W. E. CLASON (Russian Supplement) 47 pp Elsevier 


Paper Electrophoresis 
RIBEIRO, MITIDIERI and AFFONSO 475 pp 130 illus Elsevier 


The Mechanism of Heterogeneous Catalysis 
Ed. F. H. De BOER 189 pp 421/lus Elsevier Monograph 


Gas Chromatography 
E. BAYER 252 pp 88 figs Elsevier Monograph 


Polynucleotides 
R. F. STEINER & R. F. BEERS 412 pp 121 illus Elsevier 


Atlas for Stereotaxic Brain Research on the 
Conscious Rabbit 


MONNIER & GANGLOFF 184" 12” 84 pp 14 figs 22 charts Elsevier 


Quaestionarium Medicum 
F. MEYBOOM 224 fp Elsevier Monograph 


Van Nostrand 


Kensington High Street, London Wi4 
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‘Research HAND ILLUMINATING MAGNIFIER 


| Iluminates as it magnifies—a high power il!uminating magni- 
fier for clear and easy vision. Suitable for all occasions when 
| a combination of comparatively high magnification and good 
illumination is desirable Although this magnifier was 
originally designed as a tool room magnifier for the scrutiny 
of metals for flaws or fractures, it is equally suitable for many 
other purposes. The RESEARCH provides a magnification 
| of approximately « 8, suitable for Doctors, Scientists, Works 
Inspectors, Jewellers, Philatelists, Bankers, etc. It has been 
je adopted by several leading British and Commonwealth 
manufacturers as a standard item of equipment for their 
Inspection departments 
awe Price (with cose) £4 3s. 6d. 


Newbold & Bulford Ltd. 


TH ( RS ENBEECO ) HOUSE, ROGER ST., GRAY'S INN RO. W.C.1 
NEW IMPROVED 


THYMIDINE. 26. 


carriage paid U.K 


Exterior 
21 in 


Interior 
12 in 12 in 14 in 


Operating Temp 
30 Cto 260 C 


Temp. variation 


at 100 C about 2.3 ¢ 


Heating up time 
to 260 C in one hour 


Temp. Constancy 
better than 


Overshoot : 


S . SCHWARZ BIORESEARCH. INC. nat Han 


The Oven is |} in. fibregiass-insulated on ail sides and door, 
and is fitted with 3 weldmesh trays, vent, thermometer 
aperture, and calibrated thermostat. Mild steel construction, 
finished Cloud Grey enamel 

Order with confidence or request detailed leaflet 


R. E. PICKSTONE LTD. 


36 Avon Trading Estate, Mornington Avenue, London, W.14 
Lham 4558 


8 MICA 4 MICA ARMA TICA 
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MACMILLAN 
BOOKS 


The Economic Consequences of the 
Size of Nations Edited by E. A. G. ROBINSON 


This was the theme of the International Economic Association’s annual conference, 
which was held at Lisbon in 1957. Its purpose was to consider how far an increase of 
the size of a nation and of a national market might permit the achievement of economies 
otherwise unattainable. ‘An immensely rich mine of ideas and facts.’—-7he Economist 

505 


Food, Land and Manpower 
in Western Europe P. LAMARTINE YATES 


A study of the contribution that the farm economy of Western Europe could make to 
general economic expansion is the central theme of this new study of the region’s food 
supply and agricultural problems This is the first of a series of four monographs 
being prepared on European problems 5 


Structural Concrete KURT BILLIG 


Following Professor Billig’s previous books, Prestressed Concrete and Precast Concrete, this 
present work aims to provide a Minor Encyclopaedia on Structural Concrete within a single 
volume The layout of the book follows the scheme established by its predec essors, 
with ma als, design, and construction dealt with in that order 


164 figures, 73 pi togr aphs, 113 tah 84 


Selected Lectures in 
Modern Physics Edited by H. MESSEL 


Teachers and others who require a refresher course in the form of brief accounts of 


selected topics in physics will find this book of great value, as it covers recent deve lop- 


ments in many fields of modern physics. The lectures are not formal accounts of their 
subjects, but general discussions of such current topics as nuclear energy, physics in 


rf 


rain-making, radio astronomy, and cosmic rays Profus llustrated. 30 


ST MARTIN’S STREET LONDON WC2 
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OUTSTANDING LATITUDE OF PERFORMANCE 


EXCEPTIONAL CHOICE OF OPTIONS 


VARIAN 6-INCH 


Quality that passes both high-field and wide-gap tests 

The two accompanying field plots show the wide latitude of 
performance of the Varian 6-inch magnets: a large area of homo- 
geneous field at moderate field strength and wide air gap; a 
small, but usable area of homogeneous field even at strengths as 
high as 17,000 gauss. In addition, an equivalent degree of time 
stability is provided by the matching Varian power supply. All 
these aspects of performance demonstrate the depth of technol- 
ogy behind Varian Magnet systems. 


Useful differences in the choice of models 

Rotation of the magnetic field about the vertical axis is a capa- 
bility provided by the rotating V-4007-1. Also, for higher fields 
this model will accept the full 2 ampere output of a larger op- 
tional power supply, the V-2100B. Varian’s other 6-inch magnet, 
the fixed-azimuth V-4007, is lower in cost, provides a wider selec- 
tion of gap widths, and has an adjustable yoke that permits con- 
venience and flexibility of access to the gap. Varian also offers 
rotating and fixed-azimuth 12-inch magnet systems. 


Pole-cap options to meet varied requirements 

Choice of pole caps available includes cylindrical, tapered, ad 
justable ring-shim and constant gradient types. Highest fields 
are provided by tapered pole caps. Largest homogeneous volume 
is available with the adjustable ring-shim type. Various gap 
widths on the V-4007-1 rotating magnet are provided by a choice 
of pole cap thicknesses. On the V-4007 the gap is varied by sep- 
arating the yoke with pairs of precision ground spacer blocks. 
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At 17,000 Gauss 


Full-scale plot of homogeneous field in 0.75-inch air Full-scate plot of homogeneous field at 4,600 gauss 
gap and 17,000 gauss fieid on a Varian 6-inch electro- on a Varian 6-inch electromagnet with adjustable 
magnet with tapered pote caps of 4.0 inch face diam- ning-shim pote caps and a central air gap of 2.7/5 
eter. Piot taken in median plane of air gap. inches. Plot taken in median plane of air gap. 


ery 30 to 45 days after receipt of order can be provided on most magnet systems. 
For full specifications on the Varian Magnets, write the Instrument Division. 


Varian NMR Fluxmeter 


provides precise measurement 7, VARIAN associates 


and or control of magnetic 


fields, as an accessory to the \\ j y 
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High vacuum components 


High vacuum problems ? Talk to AEI. The 
range of METROVAC Components, already proved 
in AEI systems, will help you build your vacuum 
systems. The AEI service is also complete. 

METROVAC specialists can give you advice of a 
general or specific kind on the installation and 
assembly of components to achieve the result 
you need. Here are a few examples of METROVAC 


components : 


ROTARY VACUUM PUMPS 


S.24 Rotary Vacuum Pump. Speed 2.1 litres sec at 1.0 mm Hg. 


VACUUM GAUGES 
Type VG 14. Barometrically-compensated 
Absolute Pressure Gauge. 


DIFFUSION 


PUMPS 
A.022A Type. Speed up to 40 
hitres/sec below 10-° torr. 
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—a complete 


VACUUM PLUMBING 
A comprehensive range of unions for use with 
BS 659 standard light gauge copper tube in 
gauges to 14" bore. 


to NATURE of April 


1961 


"PHONE OR WRITE TO YOUR AEI OFFICE 


Talk to AE/ about vacuum problems. Contact the nearest AE/ office from the list below, asking for 
the METROVAC engineer. Or write direct to the AE/ Instrumentation Division. 


Belfast 
19 Ormeau Avenue 
Tel. Belfast 32977 
Birmingham 
€5 Smalibrook, Ringway, 5 
Tel: Midland 6335 and 9551 
Bristol 
5 Queen Square, 1 
Tel: Bristol! 292911 
Cambridge 
133 Fitzroy Street 
Tel: Cambridge 54370 
Cardiff 
Mervyn House, Frederick Street 
Tel: Cardiff 28511/4 
Edinburgh 
61a Queen Street, 2 
Tel: Caledonian 1158/9 
Glasgow 
74 Waterloo Street, C.2 
Tel: Glasgow City 2939 
Hull 
Seaton Buildings, Jameson St. 
Tel: 26832 
Ipswich 
28 Crown Street 
Tel: Ipswich 53941 


word ‘Metrovac’ 


Mention the key 


Associated Electrical 
Scientific Apparatus Department 


MANCHESTER 17 


TRAFFORD PARK 


Leeds 
St. Paul's House, St. Paul's St., 1 
Tel: Leeds 20718 and 20444 5 
Leicester 
81 Charies Street 
Tel: Leicester 27909 
Liverpool 
18 Hepworth Chambers, 
Church Street, 1 
Tel: Royal 4391 
London 
33 Grosvenor Place, S.W.1. 
Tel: Belgravia 1234 
Manchester 
15 Quay Street, 3 
Tel: Blackfriars 2691 
and Ship Canal House, King St., 2 
Tel: Deansgate 5031 
Middlesbrough 
59 61 Albert Road 
Tel: Middlesbrough 2476 
Newcastle 
24 Northumberland Road, 
Newcastle upon Tyne, 1 
Tel: Newcastle 26060 


im your inquiries. 


Nottingham 
24 Stoney Street 
Te!: Nottingham 51431 


Preston 
14 Winckley Square, Lancs. 
Tel: Preston 4253 


Sheffield 
9 Market Place, 1 
Tel: Sheffield 23114 and 27848 


Stoke 
Stoke Rd., Stoke-on-Trent, Staffs 
Tel: Stoke-on-Trent 48639 


Swansea 
166 St. Helens Road, Giam. 
Tel: Swansea 56968 and 56950 


Wolverhampton 
27 Darlington Street 
Tel: Wolverhampton 25606 


Workington 
Westminster Bank Chambers, 
Oxtord St. Tel: Workington 795 


Industries Limited 
instrumentation Division 


% 
: 
4 
service 
} 
& 
; 
! 
iy 
a 
# 
i 


Supplement to N A TURE of April 22. 1961 


Colora laboratory stand ‘Quick 


The laboratory stand extends from 

6 to 26 cm. and can be easily and 
accurately adjusted to the required 
height. The top plate remains parallel 
at all settings and when four clamps are 
tightened the stand becomes rigid and 


secure. 


Range of models available : 


Stand * Quick’ 13 «16 cm 
Stand * Quick’ 13 R (non-slip) «16 cm 
Stand * Quick’ 20 x20 cm 
Stand * Quick’ 20 R (non-slip) «20 cm 
Stand * Quick * 30 < 30 cm 
Stand Quick 20 R (non-slip) 30 cm. 
Stand ‘*‘Quick* 40° (remanit 40 cm 

material) 


Table Dimension 


For further details and illustrated 
booklets on Colora Ultra and Cold 
£5 Thermostats write to the sole British 

importers: 


n 


6 Cavendish Square . London . W.1. 
Telephone : LAN. 6097. 


No. | 


MICROPROJECTOR 


For magnifications from to «5000. 
4 ft. picture 


For full details see catalogue P /0 


FLATTERS & GARNETT LTD. 
309 Oxford Road, Manchester 13 


Microscopists and Scientific Instrument Makers 


**“GURR’S” ceonce cure tro. 


Since 1915 “*"GURR'S” brand of MICROSCOPICAL STAINS and 
Reagents has become world-famous 
if you want this world-famous brand specily 
and refuse any other 
Ask for catalogues 
GEORGE T. GURRA LTO 
136-138 NEW KINGS ROAD, LONOON, S.W.5 


“GURR'S” 


BACK ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 


ALWAYS FPEQUIREO BY 
We. DAWSON SONS, LTD.. 
Back Issues DeEPT.. 
16 WesT STREET, 
FARNHAM, SuRREY, ENGLAND 


Tel: FARNHAM 4664 CABLES: DAWBOOKS. FARNHAM 


WANTED TO PURCHASE 
Scientific books & pertodicals 


Entire libraries. and smaller collections : 


sets and runs. foreign and domestic. 


WALTER J. JOHNSON, INC. 

111 Fifth Avenue, New York. 3. N.Y. ULS.A. 
Cable Address) BOOKJOHNS, NEWYORK 

British Office: ACADEMIC BOOKS. LTD. 
17 Old Queen St... London. S.W.1 

WHltehal! 6631 
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RECORDING 
MICRODENSITOMETER 


This high-speed, double-beam, self-balancing wedge 
instrument, giving direct density recording, has 
become a standard wherever quantitative infor- 
mation from photographic films or plates is required. 


Infinitely variable primary and slits 
(variable in both directions). 

Rapid interchange of wedges of different 
ranges and also of different laws. 

Plate advance proportional to rate of rise of 
density at the end slit. 

Coupled sample and record tables, driven by 
a single motor. Ratios |—1,000: I. 
Automatic Integrator optional. 


+ @ 


For Emission & Absorption Spectroscopy, X-ray, Raman & Mass Spectrometry, X-ray Diffraction, 
Interference Microscopy, Cytology, Lunar Mapping, Research on Photographic Emulsions. 
FOR FURTHER INFORMATION AND DEMONSTRATION REQUESTS PLEASE WRITE TO: 


JOYCE, LOEBL & CO., LTD. 


‘PRINCESWAY, TEAM VALLEY, GATESHEAD-ON-TYNE, |i, PHONE LOW FELL 
TECHNICAL SALES AND SERVICE IN MANY COUNTRIES 


Maid of adt work! Gla, Ss 


If you wont TRANSPARENT 
HIGH PURITY 


PHOTOGRAPHS | 
DRAWINGS | TUBING, RODS AND LABORATORY 
| ITEMS FROM STOCK 


MAPS & CHARTS 
MANUSCRIPTS 


BOOK PAGES | 
MODELS og APPARATUS TO SPECIFICATION | 
& SLIDES 

| DELIVERIES GUARANTEED 
-.. here's | ONE TO TWO WEEKS 


your answer | 


FROM 


EPIVISOR.. || KAREL HACKL 


This versatile instrument projects greatly enlarged, perfectly 211 Sumatra Road London ty Ww iy 


defined images of flat and solid objects, as well as film strips 
and slides. Full details on request, with name of nearest Teleph 
dealer who will be pleased to demonstrate. elephones : 


SWISS COTTAGE 5656-8 


NEVILLE BROWN & CO. LTD., 93 97 New Cavendish Street, W.! 
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where can 1! get...? 


If you have a test or measurement problem contact the SIMA 


Instrument Enquiry Service, where technical information 


and advice is freely available from over 180 British 


manufacturers of scientific and industrial measuring 


instruments. 


LANgham 4261 


INSTRUMENT CENTRE 
20 QUEEN ANNE STREET, LONDON, W.1. 


SCIENTIFIC INSTRUMENT MANUFACTURERS’ ASSOCIATION OF GREAT BRITAIN 
Space donated by member. MERVYN INSTRUMENTS, WOKING, ENGLAND 


Regd. Trade Mark 
Laboratory Equipment 


HOSLAB 


pists of 


ELECTROTHERMAL 
LABORATORY 


* Optical Components HEATING 


particularly for the | EQUIPMENT 


| 
*% Interference Filters | 


* Crystalline Materials | 


infra-red 


_ BARR & STROUD LTD. 


ANNIESLAND 
GLASGOW, W.3 
London Office: | Pall Mall East, $.W.! 


For details, write or visit 


HOSPITAL AND LABORATORY SUPPLIES LTD. 


| 12 CHARTERHOUSE SQUARE 
LONDON, E.Cc.1 


Telephones: Clerkenwell 4840, 794 


COMPLETE LABORATORY FURNISHERS 
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The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 

The basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
and open frame finder. Double extension, rising, tilt- 
ing and shifting front and Graflok back with Ektalite 
field lens. 

CF.904. With 135 mm. f/4.7 Xenar in No. 0 Compur 
shutter. 


CROWN GRAPHIC FLASH SPECIAL 45 
C.F.905. As above, but including Graflite Junior 
flashgun and connecting cord. 
SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 


Manufactured by Graflex Inc., Rochester, U.S.A. 


For further details and price list write to Sole Wholesale Distributors: 


93-97 NEW CAVENDISH STREET 


Use this simple robust 


stainless steel pump for accurate 


metering and blending. 
Capacity range 0-40 g.p.h. 
Pressure range 0-75 p.s.i. 
Equally ideal for 

thin liquids and 


semi-solids. 


Plenty fixed and variable capacity 
pumps are made up to 800 tons 
per hour and 800 p.s.! 


LENT 


& SON Ltd. 


Eagle Iron Works, Newbury, Berks., England 
Telephone: Newbury 2363 (5 lines) Telegrams: Plenty, Newbury, Telex 


Telex: 84/10 
N. 


4 
ek Supplement to NATURE of April 22. 1961 xi 3 
|, 
a 
NEVILLE BROWN & CO. 1710. LONDON 
The 1’ Easiclean Pump with variable Flow 4 


Wild-Barfield 
muffles for 


a better job 


Wild-Barfield laboratory tube muffles have been 
specially designed for use in analytical and works 
laboratories. They have many uses including 
critical point determinations. Temperature range 
is up to 1050°C (1922°F). Models are available 
from stock. Write for details. 


ELECTRIC FURNACES 
Ban le FOR ALL HEAT TREATMENT PURPOSES 


WILD- BARFIELD FURNACES 


ELECFURN WORK ERSI » WAY: WATFORD BY-PASS : WATFORI ERTS. Phone: Watford 26091 (9 lines Elecfurn. Watford 
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expected, clue allowance 
wed path-length, at integra! 
multiples of 10 s. and impedance maxima at 
odd imtegral multiples of 5 ke.’'s As shown in Figs 
2 and 3. a oceurrred at 10° ke. s 


were 
made for the mea 


and a 


ot chanyes 


at 
mses On account 


due to the proxit uty 


it appears that the effect 


in the characteristics of the cable 
of the ground with which tt 


the 


was in contact 


concluded threat the expernnents clearly 


of the present proposals 


observed Sore 


reducing the 


as genuine radiation effects were 
attention 
cable capacity to earth and the associated losses. 


In conelusion, it should be mentioned that during, 


must, however, be paid to 


these first trials, Press reports appeared of a similar 
investigation mm Antarctica which had 
different objective 

Thanks are due to Messrs. R. Benjarmun, A. ‘I 


for 
R. Carter, W. L 


assistance im the 


Rawles and K. V. Watt, of this 
discussions, to Messrs. W 
and E. G. Richards for 
Adnuralty for 


usefial 
Hibbens 
trials, and to the 
the results 


permisston to publish 


Admiralty Surface Weapons Establishment, 
Portsdown, Cosham, 
Portsmouth, Hants. 


ASTROPHYSICS 


Minimum Range to Artificial Earth 
Satellites 


\ PREREQUISITE for ionospheric 
satellites by means of the Doppler method is the 
knowledge of the behaviour of the Doppler-frequency 
shift in free space. A free-space condition prevails. 
if the operating frequency f Is much greater than the 
is the purpose ot 
general form an 


work with 


maximum plasma frequency. It 
this communication to present in a 
equation from which the minimum range between a 
satellite S and an observer FP can be determined and 
to illustrate the magnitudes of higher-order terms. 
Che first reports which appeared in the technical 
literature regarding the minimum-range equation 
generously neglected the effects of the curvature of 
the satellite orbit. An equation which included the 
effects of this curvature has been reported'. Specitic 
reference to the previous neglect has been made by 
and in a simplified form by me*. Priester and 
ook into account the relative velocity between 
but neither equation was com 


srito 
Brito t 


Sources and observer, 


plete. To arrive at a complete expression for the 
minimum-range equation, I shall first consider a 
two-dimensional case with the observer at rest 


(7 0) in the plane of the orbit of S. In this case, 


re 


one obtains the following equation for the time 
derivative of the Doppler-shift curve for v,/¢ l 
nf sin*y + (1) 


velocity of light in free space 


where = elf, « is the 
-~ f is the transmitter frequency of the satellite, / 
s the time derivative of the frequency f received at 


P. yr, is the orbital spe ed, R is the range SP, Og is 
the radius of the orbit of S, ¥ «v, R, and x 
(x/2 —). In the limit equation (1) assumes the 
form (when) = = 2. Rm): 
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R, 
outside the plane ot the orbit’, 


and is the 


1), 2) and 3) th 


and 
and /’ 


bet we en 6, 


between WS In equations 


second terms on the right represent th Hiiporent 
of a radial acceleration toward 7’. 
An earth-based observer at 2’), who is not located 


to the 
Consequently, the 
additiona 


motion 


at the is in orbital 
spin of the Earth around its axis 


contains an 


poles, 


equation 


radial acceleration component and can be written a 
PR 
where 
with the signs im (4) corresponding to 2, </2. It 


which may be different from 
first 


seen that iy 
is equal to the sur of three accelerations. The 
term represents the radial acceleration duetoa rotation 


of S with perpendicular to Rp. Sine e R increases for 

any displacement from R R,,. the sign of the first 

term is negative. The second and third term repre 

sent the components of a radial acceleration for the 

o,) and for the observer (v",/¢p) in the 


satellite 


direction of R,. 
For ¢, Pe Qs 
one obtains the 


including now the relativistic 


minimum-ranye 


equat ton 


correction, 
for linear orbits: 


fei (5) 


For satellite orbits the relativistic correction amounts 
to about four parts in 10%, For practical purpesee 
equation (4) seems adequate, this correction 
corresponds toa quality of measurement equivalent 
of a 1,000-km. range. 

not be circular. 


since 


of resolving less than 1 mm. 

The orbital motion of S and 2’ may 
Moreover, since the Earth is moving around the Sun 
(vg — 30 km./see.) and since the Sun is moving in a 
curved orbit (Op —. 230 km. around a centre 
of curvature, and since our Galaxy may move in its 
curved path, ete., one can, for theoretical 
completeness, write the minimum-range equation 
in a form which includes all possible velocity and 


sec.) 


own 


acceleration components. For vre! ec this leads 
the scalar equation : 
AC f COS 4% P cos 
R Bis Sip 
COSY Vip ity 


where in vector form, Ure} 


signs in equation (6) corre spond to Yi. 


is an index which refers the motion of 
(satellite) and P? (observer) to centres of curvature 
in the systems of the Earth, Sun, Galaxy, et 
respectively. In equation (6) both summations 


0.4773 j 
4 
= 
a 
~ 
4 
= 33 
= 
P 
rel 
if 
i 
2 
if 
= 
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contain components of radial and tanyvential accelera 


etion ol R 
the j the 


tions un the 
Sines higher 
than 10° times the first 
slope of the Doppler-shift 
detectable 
The cause of the 
For 


sufficient 


terms 
in, Gralaxy, ete less 
equation the 
aid to 


elements of 


am be contain and 
motion 

thle’ motions reaches deep into space 
tectable motions equation (4) seems 
\n estimate of the significance of each component of 
$) reveals that for S and P? 
the equatorial plane with S at 
introducedin R 


the ortit of S 


orbiting, for example, in 


1.000 km. elevation. 
the error by nevlecting the curvature 
per while the 
or introduced by nevlecting the curvature of the 

f Pisabout per If the slop oft the 


Doppler-shift curve can be measured to an accuraes 


is about 1S cent. 


cent 
tter than about 0-1 per cent, the latter contribution 


vlected This does not mean, however. 

ace the contribution due to the 
leration of 7’ vanishes If 7’ is located at 
of the Earth. and 


equation (3 
sidde the plane of the orbit of S 


racy 


K. Toman 
Research Laboratories, 
rad. Massachuse tts. 


PHYSICS 


Confining a Plasma in Steady Electric 
and Magnetic Fields 

sugvested that 1ons may be an 

potential-well tield! 


Wiis analovous 


I HAV! 


eleetri situated in a magneti 


The basic field configuration propose d 


gauge discharge 


that in the Penning or Philips ion 
trapped, 
cathodes for a comparatively long period before they 
reach the 
For trapping 
produced, 


bet 


vhere electrons are sav. between two 
ring situated between the cathodes 
the required potential-well is 
for example, if a cathode ring is situated 
with a field 


paralle | to the axis of the ‘ athode 


anode 
LOTLS 
veen two anode plates, magnetic 

Experimental work was undertaken to study this 
possibility The main experimental difficult, in 
realizing a field configuration suitable for confining 
to the fact that ions had to be generated 
to, but 
had to be 
of Penning 


ms was due 
discharges in regions adjacent 
the 
into the latter region 
discharge. the 


trapping region 


by auxiliary 
different and 
In the case 
electron current is the 

itself by field the 
cathode or by ionization produced by cosmic or other 


from, trapping region 
drawn 
initiated in 
emission from 
background radiation 
lh Was used im these ritments, be 
the me emitted by D-D 
for the 
Recent experiments were carried out at a 
The \ 
aried from LOto 20 k\ 
The 


itrons reactions served as 


the malicator study of the plasma produced 
gas pressure 


used for the 
the 


nuecrons of mercury oltawe 
discharge 
rrent Was field available 


amp magpneti 


as l 
Phare 


ork 


vauss 
obtamed as a result of this 
indicated that 


main results 


The 


vere 


msion of neutrons 
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produced in th 


dischar: 


high emery 
} 


ions were 


scanning the region of the 
neutron detector provided with neutron coll 
mainly 


it was found that the neutrons were 


ion and not from the electrodes 


was that 


Lise harge rey 
result there Vas ¢ 


for confinement of the 


rmmportant 
Ber 
in estimating the ion 
the effective 
estimate of absolute effiqency of neutron production 
ifthe 


taimty component ot the 


charge current and ion density 


vas only of dubious value at the present stage 
neutron elds 


with other 


experiment 
at different 
parameters kept constant. 


Therefore, comparative 
determined 
If there 
ment of the ions one would ¢ Xpect that the relat e 
should the theoretical 
which has been experimentally verified’ 
other hand, if there 
energy bors would be 
the higche r 
magnetic field 
vield at different 
particular energy on the Gamow curve. should show 
Indeed. this 


show = the 


voltages were 


were no confine 
(-amow urve 
were any confinement, the lower 


vield follow 


the 


more than 
limite d 


confined relatively 


energy even in this very 


ions. 
This meant that a graph of neutron 
voltages. when normalized at a 
relatively larger vield at lower energies 
(Fig. 1). The solid 


D reaction cross-section with energy' 


was observed line 
variation of D 
and the dashed line represents the relative yield ot 
the present difterent 
voltages, normalized at 16kV 
Work is being continued, and 
details will be published elsewhere 
yvrateful to 
Samant for 
Mr. M. L 
equipment, and Dr 
for 


neutrons mn experiments, at 


the experimental 


Mr. S. S58. 


experimental 


colleague 
the 
Uplekar for the construction of some 
\. P. Thatte and Mr Bhave 


useful discussions I thank Prof. D. ¥ P} 


mY 


in work, 


for his encouragement 
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A Proposal for increasing the Beam 
Output from a Synchrocyclotron 


IN this communication, the possibility is considered 

ippreqiably mereasing the mean output of a svn 
tron, using relatively mexpensive equipment 
and with the expenditure of only a small amount of 
electrical powe! 

SU pp that a small dee systen eovermmy the 
orbit ‘of ions with energies of up to about 5 Me\ 


placed opposite the live deo at the centre of the 


achume Po this sm 


all additional dee a high voltage 


raclLlO-Trequenes signal is fed which is in antiphase 
thea This signal is derived trom 
sVaten after an ition im a 
separate fie The aunxilary amiplities 
pulsed on at a time before the maim cee 
‘ mnences to capture tons fron: the rom source, and 
ed off when th captured ions have gained 

he average a few Me\ that is, when t} ron 
bined eireulating at a radius such that it truly 
‘ the main dee electrode and thus picks up the 
essential that the auniliary 


lr sgnal is red i to a verv small value as the 


Fig the assuned variation of the energy 
gained per turn by an ion is shown as a function of 
he radius Three cases are shown: the first 
curve correspond to a normal svnchrocyelotron 

the second ry to a machime moditied io the 
iv here deseribed The third curve, produced by 
ton arge a voltage on the small dee, is probably 
nilesrrable, because ions capt ired into stable orbits 
' he peak of the eurve would afterwards be lost 
(>t Iv. to achieve the required shape of the curve 
thre Nibary power amplifier output bye 
radually tapered oft 

Fig. | 

The caanner i which such an arrangement could 

produce an increase in the intensity of the beam 


is now considered, First, the energy gained per turn 
by the ions would be increased, permitting the use 
of a larger area in capture 
Secondly, the ions would be extracted more rapidly 
the region of high particle density near the ion 
with a consequent reduction in the number 
of ions lost by gas scattering. Thirdly, the production 
of a more uniform electric field in the central region 
movements of the 


phase-space for ion 


tron 


reduction in the 
from the 


would cause a 


centres of the orbits away 
the machine, thereby 
the radial betatron oscillations. 

The band-width and power requirements of the 
auxiliary amplifier are quite modest; a 


1 2 per cent of the main oscillator power is sufficient, 


and the band-width need only cover the range of 


synchronous frequencies required by the ion bunch 
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eentre of 
reduemg the amplitudes of 


power of 


YA 


nits passage the source to the radis at which 
So that large 


the auxiliary amplifier is switched off 


signals are not maduced in the small dee system by 
the maim dee when it is switched off, the feed line 
should be resistivelv loaded : but this is usually also 


required to achieve a sufficiently wide band-width 
In addition, a small earthed screen between the mam 
lee and the dee is desirable to reduce the 
‘leetric coupling and to 
improve the shape of the field near the centre of the 
A typical arrangernent is shown in Fig. 2 
tests of this scheme have been made 


auxiliary 


between the two 


Preliminary 


with the Harwell [10-in. synchroeyelotron, using an 
li-in. radius dee with a total operating time ot 
approximately 50) usec. in each main modulation 


evele. The rate of repetition for this machine is 200 
A peak voltage of 4 kV 


dee, the main dee voltage being approximately 8 k\ 


was used on the small 


peak Despite a reduction in the vertical aperture 
of 25 per cent, caused by the small dees, an increase 
in the beam current measured at 50 meV. of approxi 
mately 60 per cent was readily achieved 

I thank the members of the team engaged on this 
work, in particular P. S. Rogers, for their help 
and also J.D. Lawson for helpful discussions. 

F. M. 

Rutherford High Energy Laboratory, 

Institute for Research in Nuclear Science, 

Harwell, Dideot, Berks 
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Effect of a Resisting Couple on the Rotational 
Motion of a Rigid Body 

IN a communication', Nonweiler demon 

strates the that an external couple 

applied to a rigid body about its instantaneous axis 

of rotation in the sense opposing its rotation tends 

to cause the axis to approach the axis of greatest 


recent 
proposition 


* 
4 
2 
\\ 
Y 
% 
] 
| 
ior neh approaches the radius of the small cee | ( 
a 
dummy dev ilfeeders 6, hole f va 
hia r wall 
A 
= 
zy 
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moment (provided that the uwtantancous axis 1s not 
mitially that of a permanent rotation He refers 
to the rotational motion of artificial Earth satellites 
and the manner im which their instantaneous axes of 
rotation have been observed to approach the axis of 
greatest moment and suggests that this theorem may 
be reley “art 

It seems to me, however, that if the underlying 
assumption of Nonweiler’s proposition, that the 
external couple G is opposite to the angular velocity 
vector w, is mterpreted in the usual sense, G kw 
A, positive), then it does not, in general, apply to 
bodies under the influence of aerodynamic damping 
moments In THOsT prea tical cases, we are ¢ oncerned 
with bodies having axial symmetry, and the damping 
moment about the axis of symmetry will be quite 
small compared with the damping moment about a 
lateral axis; in other words, the spin will tend to be 
retained whereas angular motions in pitch and yaw 
will be damped. Thus, whereas the direction of G 
will be auch that G.w is negative, the more restrictive 
condition G kw will not apply The only case to 
which the theorem as stated is directly applicable is 
that of a body. such as a sphere, having imertial 
asymunetry, but equal damping derivatives about 
three orthogonal axes 

Nonweiler derives the equation 


al 
(h?/27 h). th w) T? 
ad 
where h is the vector moment of momentum and 7 
the kimetie energy of rotation He shows that an 


nereasing value of (h?/27') may be interpreted as a 
movement of the imstantaneous axis of rotation 
towards the axis of greatest moment. Now the term 
G h).(h» w) is positive if, and only if, the com 
ponent of G in the plane of w and h is directed towards 
the side of the line of action of h opposite to w. This 
neludes the particular case G kw. but does not 
include the more general condition that G.w is nega 
ve, satisfied, in practice. by an aerodynamic resisting 
couple For this latter case, the conclusion may be 
rather different. Instead of the instantaneous axis 
of rotation tending to approach the axis of greatest 
moment, it will in most practical cases tend to 
approach the axis of symmetry, whether this is the 
axis of greatest moment or not. For example. a 


long pencil like object spinning about its axis of 


<vVimmetry and subjected to a resisting couple would 
be stable and not unstable as Nonweiler’s proposition 
might imply The fact that the converse behaviour 
has been observed on artificial Earth satellites would 
suggest that they are not in fact behaving as rigid 
bodies and that the role of internal energy dissipation 
is a dominant one 

The result for this more general condition may 
best be seen by resolving the vectors along principal 
axes Thue. writing 


w = (p.4.r) 
G = (— >», — vr) 


equation (1) becomes : 
(h?/2T B C)/T* (2 


where (A, B, C) are the principal moments of inertia 
and the summation is taken over all three components. 

This equation could be used to indicate the motion 
of the instantaneous axis of rotation in any particular 
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case, but no general interpretation can be given. 
However, for an axisymmetric body, we may put 
’ 1, = B and equation (2) reduces to: 

d 


= + — — B) (3) 


In most practical cases, u will be large compared with 
2 so that (uA AB) will be positive. The sign of 
d 
at 
Thus for A > B, h?/2T will increase and the instan- 
taneous axis of rotation will tend towards the axis of 
greatest moment, that is, the x axis, which is the axis 
of svmmetry. If A B. h?/2T will decrease and the 
axis of rotation will tend towards the axis of least 


(A?/27T) will then be determined by that of (4 B) 


moment, that is, agam towards the + axis. Thus it 
will alwavs move towards the axis of symmetry 


provided that the condition 4 iB is satistied 


\. K. WrEAvVER 


Mathematies and Physies Department. 
Royal Military College of Seience. 
Shrivenham 

Nonweiler, T.. Nature, 187, 311 (196 


Anomalous Thermoelectric Properties of 
Gadolinium Selenide 


AN earlier paper! has shown a narrow range of 
composition in the gadolinium selenium system to 
exhibit highly interesting thermoelectric figures of 
merit (Z 4-5 60 x 10? at 800° C, Che 
composition attaining such values lies between the 
two compounds GdSe and Gd,Se,, the characteristics 
of which have been summarized? as follows 

GdSe: NaCl type structure. bonding essentially 
covalent, very low electrical resistivity, Seebeck 
coefficient ~ 10 uV./deg. C 

Gid,Se, defect Th,P, type structure, bonding 
essentially ionic, very high electrical resistivity, See- 
beck coefficient ~ 300 uV./deg. C 

High thermoelectric figures of merit are obtaimed 
when the preferred composition (~ 90 per cent 
Gd,Se,) has been quenched from temperatures just 
above the melting point (~ 1.800° C.), but these are 
lost on remelting or slow cooling from the melt 
The parameters (Fig. 1) from which Z is calculated in 
the preferred composition present several interrela 
tionships which are anomalous in the light of normal 
thermoelectric semi-conductor theory’. A detailed 
paper, to be submitted elsewhere. attempts to corre 
late and explain these anomalies 

Examples of the anomalies in the gadolinium 
selenium composition are as follows: the increase in 
@ values with temperature suggests that the material 
is impurity-degenerate; but this does not conform 
with the linear or slightly decreasing values of x 
which indicate non-degeneracy The normal com- 
parison between ZT and @?/L is not found. Up to 
~ 800° C., xpn is proportional to reciprocal tempera- 
ture, but above this the relationship x %el oh 
obviously does not apply. Derivation of x.) from 
e values through the Wiedemann—Franz relationship 
is inadmissible, because the svstem is heterogeneous, 
as indicated by a plot of ¢ vs. T. Normal X-ray 
diffractometry and metallography show, however, 
the material to be essentially single phase, and indeed 
when two phases are obviously present the material 
loses its high Z values. 
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mperature 

Fig. 1 
Duwez et al.4 have recently shown that, under 
conditions of rapid quenching from high temperatures, 
metastable and unknown intermetallic 
compounds are found in alloy systems. Similar work 
has been reported by Russian workers and summarized 
by Yevseyev® In the present system, it Is now 
believed that. under appropriate conditions of pre- 
paration, GdSe and Gd,Se, interact to form such a 
This metastable product is 


prey iously 


metastable compound 
believed to involve a lattice interaction through which 
the covalently bound GdSe and the ionically bound 
Gd.Se, share a common crystal plane boundary. 
The bonding across such a boundary must be visual 
ized as existing in a highly resonant condition; pre 

suggest a room temperature 
1-6 « 10°? sec.-! 


nature of the predominant 


liminary calculations 
resonance frequency of ~ 
The essentially ion 
Gd,Se, component, and the presence of the bounding 
plane postulated can be expected to present some 
resistance to the passage of carriers of electrically 
stimulated charge unless a novel transport mechanism 
is involved. This we now feel can be rationalized, on 
the basis of the phenomenon observed, by visualizing 
electromagnetic waves of thermal frequency—‘therm 
as charge carriers, and these associated with 
an almost purely inverse temperature-d pendent 
variation in frequency of bonding resonance. 
sequently, ‘thermons’ of a given frequency will not 
penetrate the resonance barrier until, by thermal! 
vibration, the resonance frequency has decreased to 
the point at which the incident wave and the reson 
ance oscillation are in harmony. At this point ‘therm 
ons’, carrving the electrical charge, will avalanche 
through the barrier and electrical resistivity will drop. 


ons’ 


('on- 
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Considering further the function of thermons in 
terms of Seebeck coefficient, we can visualize then 
passage through the resonating barrier in terms of 
oscillator-wave interaction theory, from which it is 
expected that energy will flow to or from the incident 
thermons, depending on resonance or otherwise ot 
the bonding frequency (oscillator) and the incident 
frequency (wave). We believe, therefore, that the 
remarkably high Seebeck coefficient of such lattice- 
interacted gadolinium selenide can be attributed to 
the acquisition by incident thermons of energy from 
this resonating boundary which is then translated 
into terms of e.m.f. The behaviour thus presented is 
similar to that which forms the basis of ‘maser 
operation and, carrying the concept further on the 
basis of our most recent work, we believe that, by 
suitable selection of crystal parameters, materials and 
temperatures, it is possible so to adjust the resonating 
boundary frequency that translation from any one 
electromagnetic frequency into another may be 
possible. 

C. VICKERY 
M. Muir 


Electronic Materials Corporation, 
Santa Monica, 
California. 
' Vickery, R. C., Muir, H. M., and Kleber, E. V.. ARS Conf. Space 
Power Systems, Santa Monica, September 1960. 
‘ Vickery, R. C., and Muir, H. M., Conf. on Rare Earth 
Lake Arrowhead, October 1960 
> Ioffe, A. F., Semiconductor Thermoelements (Infosearch, Ltd., London, 
1957). Egli, P., ed., Thermoelectricity (Wiley, New York, 1960) 
Hannay, N. B., Semiconductors (Reinhold, New York, 1959) 
*Duwez, P., et al., J. App. Phas., 31, 1136, 1137 (1960) 
Yevseyev, A. M., Uspekhi Khimii, 29, No. 5, 669 (1960) 
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Structure of Calcium Soap Fibres 


Previous publications particles lave 
contained conflicting views and the 


orientation of the hydrocarbon chains within the 


on 


evidence as to 
particles. This is true even for a single soap, calcium 
stearate, and may due to different methods of 
preparation leading to different crystal habits and or 


be 


structures. 

So tar as are 
eleetron microscopy has yet been published concern- 
ing calcium soap fibres. We are particularly interested 
in materials such as are used in lubricating greases, 
and the samples we have examined were im fact 
prepared from calcium-based made with 
commercial grade fatty acid. It be noted, 
therefore, that although our fibres contained a high 
proportion of C,, fatty acid, some of this was unsatur- 
ated and there were also minor proportions of acids 
of other chain-lengths present 

The method of sample preparation was the simple 
one of grid coated with a 
carbon film on to a smear of the grease. The grid 
was then removed, washed in »-heptane to remove 
residual oil from the soap particles transferred, and 
examined in a high-resolution without 
further treatment. Care was taken to keep the beam 
current low and to minimize the time of exposure 
of the sample to the electron beam. 

Two types of soap fibre are commonly found in 
this type of (i) small ‘twisted’ 
fibres of widths about 0-06u, which actually have 
more the appearance of helically rolled thin ribbons ; 
(ii) ribbons of variable larger dimensions which have 
no twist 


we aware, no direct evidence from 


yTeasoes 


must 


pressing a microscope 


pe 


grease : so-called 


a 
> 30 
4 
: 
7 
1.000- \ 
\ 
= 
= 
- 
“ol 7, 
a 
ts 
| 
2 
= 
3 
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Electron micrographs of calcium soap fibres showing 
ructural detail (reverse printed for clarity ~« 114.000 


On examining both types at high resolution, strt 
ations were seen running parallel to the lengths of 


the fibres. The spacing of these striations is 42 A.. 


which. in the absence of an accurate calibration for 


well enough with the long- 
derived from X-ray diffrac 


is concluded that the 


the 


spacing value of 47-5 A 


roscope, agrees 
tion patterns of the soap It 
striations are due to the ‘edge on’ view of the lavers 
of metal atoms in the which thus 
run approximately parallel to the direction of thick 
ness and lengthwise. Fig. | shows the effect in both 
the straight and ‘twisted’ types of fibre, and does in 
fact help to suggest that there may be no marked 
difference in the structures of the two types. Further 
for the idea sometimes 

twisted 


structure, 


more, it gives some support 
entertained, that the 
from the splitting up of the larger flat ones. 


fibres result 
In other 
micrographs of these grease fibres, edge dislocations 
and effects 
have been seen in crossed fibres 

Camp and Shuttleworth! found somewhat sinilar 


smal! 


have been seen, traces of moire fringe 


detail in sodium laurate fibres produced from aqueous 
solution, and from it they drew the same conclusions 
regarding the the thus 
supporting the ideas of Bondi and co-workers? on 
They found it necessary, how 


disposition of molecules, 
soap fibres generally 
ever, to resort to metal shadowing in order to reveal 
this detail, and they believed that they 
agglomerates of shadowing metal nucleating on some 
unit within the fibre 

It seems likely that not all soaps crystallize in this 
way. Vold*, using the same X-ray technique as 
Bondi, found sodium palmitate to fit im with the 
older ideas', namely, to have its molecular layers 


were seemg 
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arranged pe rpendicularly to the thickness of the fibre 
She claimed mdirect evidence that calcium stearate, 
presumably the monohydrate, also obeyed the older 
pattern. Stanley® carried out some X-ray diffraction 
work on calcium stearate monohydrate using material 
re-erystallized from a mixture oft propy lene giveol 
and chloroform ; and in the lath-like ervstals resulting 
he also found evidence that this soap erystallized 
with its molecular lavers perpendicular to the ciree 
tion of thickness. 

lhe tibres with which we are working are formed 
under very cifferent differences of 
habit andor structure 
particularly in view of impure 
material What is that the struetural 
detail is more stable and visible im the 
than might be expected from accounts of other work 


conditions, anil 
unreasonable. 


nature of 


seen mot 
the 


IS Surprising 


our 
mistrument 


in electron THICTOSCOPOS On crystalline long-chain 
compounds. It has not 
metal shadowing as did Camp and Shuttleworth, or 
tetroxide as did Trurnit and Schid 
lovsky® when studying deposited multilayers of 
soapr The metal atoms in 
admittedly, heavier than those in sodium laurate 
but they are only half as and, from 
simplified considerations of electron seattering power 
relative to carbon. they are likely to be only about 
4 per cent more effective than the sodium ators 
We have noted striations still in these un 
treated calcium soap fibres after exposures of 3) min 
The stability may in part explain the 


been necessary to resort to 
TO use 


calcium stearate are, 


Tous, 


visible 


to the beam. 
visibility. 
Supposing that these grease fibres differ only from 
Stanley's thin erystals in external form, then their 
stability compared with sodium laurate could be due 
to a structure different the bimoleeular 
widely accepted for soaps of | 
In his communication Stanley 


from sheet 


arrangement ono 
valent metals. pro 
posed an arrangement of overlapping molecules which 
disrupted It is noteworthy 


fibres seldom any 


might be less easily 
that such ealetum 


longitudinal splitting of the type seen, for exan ple, in 


soap show 
sodium Soaps. 

A comparison of X-ray long spacing 
Stanley's pure calcium stearate (50-3 A 
fibres (47-5 A.) suggests to us that the two materials 
The value 
roughly m 


values for 
and our 


may have essentially the same structure 
for our smaller by an 
keeping with the probable distribution of chain 
length im raw material In considering the 
properties of these fibres we should not, however, 
overlook the possibility of effects introduced by 
minor components of the fatty acid mixture emploved 
Bondi, for example, reported that it was sometimes 
impossible to produce fibres from pure soaps. 

We are continuing and extending these electron 
soap fibres in greases, 


soap 18 amount 


our 


investigations On 
and hope to publish a fuller account in due course. 
We thank the Shell” Research, Ltd... 
for permission to publish this communication 

R. J. Brrp 
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Deviations from the Steady-State in lon 
Transfer through Perm selective 
Membranes 


experiments on polarization phenomena 
obtemed 


Dot RING 


Of lective membranes, results were 
vhich were meconsistent with the generally accepted 
that 
membranes by 


a steady state is established under given experimental 


transfer of ions through such 


constant 


idea during the 


means of a direct) current. 
conditions! 

The observation led to a series of rigidly controlled 
attempted to determine 
is obtamed 


expernnents inp which I 


whether in fact a steady state 

A constant direct current was passed through a 
CAaTLON ¢ xchange membrane bounded on 
both sides by OL N silver nitrate solution. Silver 
electrodes were used. and the current obtained from 
# constant voltage rectifier (max output 400 V.) 
with than cent ripple. To eliminate 
current variations a 44-k.ohm resistance was placed in 
with the cell The potential 
lifference through the was measured by 
means of saturated calomel electrodes through 0-OL N 
chloride O-OL nitrate salt 
calibrated with «de 
various 


less 


pel 
experimental 

stem 
potassium potassium 
bridges, and a oscilloscope 
amplifier. made at 
current densities and the current measured by means 
The solutions stirred at 


Measurements were 


of an avometer were 
1.100 r.p.m. with glass stirrers 

After allowing some time for constant 
to be established. | found that with the passage of 
the direct current. an unharmonie oscillation of the 
potential difference between the two sides of the 
membrane was obtained, about a constant average 
value The spread of the oscillation 
varied with the current density and at 30 m.amp. em 
mecreased to about 500 mV. (Table 1). 
n which the membrane 
left Out gave a maximum value at 30 m.amp. em 
of 20 mV. (Table 1). Further tests repeated with 
accumulators as the direct-current source gave similar 


conditions 


\ control experiment Was 


results 


ead of oscillation 


OoLN AgNO 


in agar agar gel 


Control 
eX periment 


lin 
= (HM) 


In order to limit all othe: effects except those caused 
by current and diffusion, an additional experiment 
made the cell 
replaced by an agar agar gel of the same ionic concen 
tration. In this the spread was 
much wider and gave a value of 8,000 mV. at 15 
m.amp./em.? At higher current densities the 
voltage increased to such an extent that no constant 
current could be obtained (see Table 1) 

Experiments with an anionic exchange membrane 
in 0-01 N potassium chloride gave similar results. 

Since, for steady-state conditions, the potential 
difference between two points in the system must be 
definition, the experiments 


was in which solution in the was 


oseillation 


case, 


overall 


constant by seem to 
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indicate that during ion through 
selective membranes by 
current, steady 


appear. I feel that it is necessary, therefore, to examine 


transport pert- 


means of a constant direct 


state conditions need not generally 
anew current theomes on such transfer processes, and 
investigations in this direction are now being under 
taken. 

1 am indebted to Mr. Y. Mahler. of the 


Laboratory for his co operation in the planning and 


Mlectronics 


setting up of the measurements 
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A New Calcium Magnesiosilicate 
\ DETAILED investigation is in progress of high 
temperature phase equilibria in the system 2CaQO.SiO, 
2810, 


high-temperature ! 


mainly by special methods of 
and N-ray 
\ new compound has been located of the approximate 
(8CaO.MyO.28i0,),., 


diffraction 


analysis 


molar composition (2CaO SiO, ) 
characterized by the X-ray 
Table 1 This 
pared from crushed quartz (99-95 per cent pure). 


pattern 


piven im composition Was pore 


calcium carbonate (99 9” per cent pure), and may 
oxide (99-9 per { pure), by 

in platinum boats in a platinum rhodium 
The the 
mixture during ignition is of critical importance to the 
formation of the During a heat 
treatment of 10 days duration the mixture was ground 
Failure to 


formation 


cent at 
1,.250° C 
resistance reaction 


furnace fineness of 


new compound 
every two days to pass a 300-mesh sieve 
vrind to at least such fineness led to the 
of mainly y2CaO.SiO, and 
a small proportion of the new phase 

The X-ray 
at room temperature im a 
camera. 114 mm. diameter with copper-A « radiation 
Relative intensities (J) were estimated visually on an 


with only 


powder measurements were obtained 


Cruimer-type focusimy 


arbitrary scale from | (very weak) to 10 (very strong) 
The density of the new compound is 3°30 and the 
biaxial 


2 


optical properties are as follows positive 


medium 


1-725 


(approximately 30 


The phase is formed by solid-state reaction and 
does not melt congruently 
Sharp. Johnson and Andrews? re port a new phase, 


T. the presence of which was detected in basic are 


TEMPERATURE X-Ray PownpeR MEastkeEME 
NEW CALCIUM MAGNESIOSILICATE 


i 
| 
Spiegler, K. S.. 7 K res 
R. ef al., ib Md. 55. 1070 
ag 
i 
lige 
: 
| 
| 
4 
5 
1-711, 
mamp./em,? AgNO a 
1-5 5 
ror 
2371 2-228 1-727 $20 
4 = 4 70 ip 
2-718 2-172 2 1-687 1-363 
2-631 ! 2-070 ! 1-243 1B 
2504 2 2-020 l | 
B, broad line 
5 
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furnace slags. The lines in Johnson's X-ray patterns 
private communication), which he considers to be 
jue to a new phase, seem to accord with the strongest 
lines found in the pattern reported here. The stable 
phase assemblages between the new compound and 
are being studied. It is 
already clear, however, that over a wide range of 
composition between 2CaQ.SiO, and 3CaO,MgO,2Si0, 
the X-ray pattern of the new phase is unaltered, 
the view that the phase is a 
compound and not a member of a_ solid-solution 


adjoining compounds 


supporting singular 


Building Research Station, 
( Depart ment of Scientific and Industrial Research), 
Carston, 


Watford. 
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Use of Krypton for Surface Area 
Measurements 


We have recently discussed! some criteria for the 
applicability of various gases in measuring the 
surface areas of solids by the Brunauer-Emmett 
Teller? method We concluded that the 
krypton in this technique led to valid and useful 
esults and that previous criticism of the use of this 
However, Thomas* has again 
suggested that Emmett—Teller 
plots obtained from krypton adsorption measure 
render the this undesirable He 
proposes that the occurrence of phase changes in the 
film, discontinuities in the 
adsorption with these 


vas was unfounded 


anomalous’ Brunauer 
ments use of yas 
evidenced by 
associated 


adsorbed 
isotherm, are 
anomalous’ (and presumably suspect) results 

We wish to re-emphasize the fact that an evaluation 
of monolayer coverage must be based on the behaviour 
of the film when the first monolayer is 
Two-dimensional condensation or 
the adsorbed film at lower or 
higher coverages do not appear to affect the validity 
of the surface areas evaluated from linear Brunauer 
Emmett — Teller the monolayer region 
MeDermot and Lawton', for example, were able to 


adsorbed 
nearly ‘ omplete 


other transitions in 


plots in 


evaluate the surface area of a graphite sample from 
krypton-adsorption data even though they observed 
two discontinuities in the isotherm at 77° K. The 
work of Roberts that krypton 
adsorbed on an evaporated iron film can be con 
sidered a two-dimensional liquid at coverages greater 
than about 80 per cent of the first monolayer. The 
energetic considerations which we have previously 
used' are therefore applicable, and vatid surface 
area measurements are obtained in these cases. 

We submit, therefore, that the non-linear parts of 
the plots described by Thomas are irrelevant to the 


The applic 


sugyests 


strongly 


purposes of surface area measurement 
ation of the self-consisteney criterion! :* 


Pel = 
l 
suguests, however, that if his measurements had been 
carried to somewhat higher pressures, Thomas would 
have obtained valid vr. values. 
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It must be remembered that the useful linear range 
of a Brunauer-Emmett—Teller plot varies, in terms 
of relative pressure, with the nature of the solid 
surface, as we have already shown!'. 


PETER CANNON 
GEORGE L. GAINES, JUN. 
General Electric Research Laboratory, 
Schenectady, New York. 
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J. M., Nature, 189, 134 (1961) 
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* McDermot, H. L., and Lawton, B. E., Canad, J. Chem., 37, 54 (1959) 
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Properties of Polyadenylic Acid in 
Methanol Solution 
UNTIL recent years, methanol and ethanol were 


universally regarded only as precipitants for nucleic 
acids However, Geiduschek and Holtzer', and 
later Coates and Jordan®, showed that at sufficiently 
low ionie strengths both the above lose their pre- 
cipitating capacity for deoxyribonucleic acid (DNA) 
and in fact becomes fairly good solvents, depending 
upon the concentration of electrolyte 

The above authors have also observed a profound 
alteration of the over-all macromolecular properties 
of DNA in the above media, including a drastic fall 
in intrinsie viscosity and rise in frictional coefficient 
without any important change in molecular weight 
The extensive molecular collapse indicated by the 
above was largely reversed on replacement of alcohol 
by dialysis versus water, suggesting that trreversible 
‘denaturation’ in the classical sense had not occurred 
in this instance. 

The present investigation deals with the properties 
of polyriboadenylic acid (poly A) dissolved in anhy- 
drous methanol. Such criteria as ultra-violet hypo- 
chromism and optical rotation have been interpreted 
as indicating that the alkaline form of poly A in 
aqueous solution possesses varying degrees of helical 
content, depending on conditions, and displays in 
fact many of the characteristics of an intermittently 
helical system, being rather analogous to ribonucleic 
acid? *. 

Solutions of poly A (1 per cent) in water were 
dialysed exhaustively versus anhydrous methanol 
according to the procedure of Geiduschek'. (The 
poly A used was prepared by the action of the poly- 
nucleotide phosphorylase of MV. lysodeikticus (supplied 
by Dr. R. Beere) wpon adenosine diphosphate.) After 
dialysis they were diluted five-fold with methanol. 
The final water content was less than 1 per cent. No 
dependence of molecular properties on water content 
was observed for values of the latter less than 5 
per cent. 


Table 1 
Water 
M 
sodium acetate) 


Methanol 
(0-001 M 
sodium acetate 


Solvent 


Absorbancy 


(A = 260 mg (20° C.)) 9.500 13.600 
Absorbancy® 

iA 260 my (50° C.)) 12.400 13,600 
Sedimentation 

coefficient 10") 60 5O 
Intrinsic viscosity 16°8 0-26 


er 


Optical rotation ( [a)a) + 100 25 
* Corrected for thermal expansion of solvent 


4 
ce 
io 
W. 
a 
CS 
| 
x 
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The results (Table 1) can be summarized briefly: 
The high degree of dextrorotation ({«Ja 100-150 ) 
normally characteristic of the alkaline form of poly A 
in water’ js, in methanol containing 0-001 M 
sodium acetate, replaced by a small negative rotation. 

Furthermore, most of the hypochromism displayed 
by poly A in water disappears in methanol solution, 
as Table | shows. The absorbancy at 260 my increases 
by more than 40 per cent in the latter medium and 
becomes independent of temperature. Inasmuch as 
the absorbancy of the monomer, adenosine mono- 
phosphate, was found to be the same in water and in 
methanol there is a definite implication that the 
result. with poly A reflects some modification in the 
secondary structure or conformation of the polymer 

The macromolecular properties of poly A under- 
went an equally dramatic change. A _ profound 
inerease in the sedimentation coefficient and a decrease 
in intrinsie viscosity occur in methanol solution, as 
has already been observed in the case of DNA (refs 
1 and 2) 

All these effects 
methanol by dialysis versus water. 

The effect of methanol upon the over-all macro- 
molecular properties of poly A is entirely in harmony 
with the reported results upon DNA. In both cases 
a dominant factor in the molecular collapse is un- 
doubtedly the largely ion-paired character of the 
phosphate groups in aleoholic solution®. The eleetro- 
static stress, which is important for aqueous solutions 
of polyelectrolytes at the low ionie strength (0-001) 
of these investigations, is thus largely relieved 

Thus the apparent helical content of poly A largely 
disappears in methanol, as judged by both the 
hypochromism and optical rotation criteria 


F. 


were reversible on removal of 
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Naval Medical Research Institute, 
National Naval Medical Center, 
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Toxicity of 2-(2-Halogen-4-Chloropheny])- 
to 
Normal and to DDT-Resistant House-Flies 


As part of a programme designed to test a free- 
radical hypothesis of insecticidal action for DDT’, a 
series of new DDT compounds substituted by halogen 
in the ortho-position was synthesized and the toxicity 
to normal and to DDT-resistant house-flies (.Wusca 
domestica L.) was determined (Table 1). The results 
are of unusual significance in regard to: (1) the 
mechanism of DDT resistance, and (2) the relative 
toxicity of the positional isomers of DDT. 

In the susceptible S-strain of the fly, a direct 
correlation exists between the size of the halogen in 
the ortho position and the LD,, value. <A reverse 
correlation is evident with in vitro enzymatic dehydro- 
chlorination. If this detoxication mechanism is 
indeed the basis for DDT-resistance in the resistant 
R-strain, the toxicity of these compounds to the 
tolerant strain should be the resultant of these two in 
verse relationships. Results support this supposition 
sith the maximum insecticidal effectiveness occurring 
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Table 1. 
AND 


ANALOGUES TO SUSCEPTIBLE 
WITH DEHYDRO 


TOXICITY SPECTRA OF DDI 
RESISTANT HOUSEFLIES AND CORRELATION 
CHLORINASE ACTIVITY 


Kelative 
enzym- 
atic de- 
hydro- 
chlorina- 
tion 
(an witro) 


LD oo 
(ugm./s flv) 


R-strain 
Brei 


A-strain 
(DDT- 
45) 


strain 
SMA) 


40 
140 


| > 40 
~ SU 


LDy Values are averages of duplicated tests made on at least two 
successive generations of 5-day-old flies. Kach point on dosage 
mortality curve was determined by topical application (in | al. acetone) 
to 80-100 female flies. Treated flies were held at 75-80 F. and per 
centage mortality recorded at 24 hr. Enzyme activity was measured 
on a concentrated homogenate of A-strain, assayed by the glass bead 
procedure (ref. 3) 


in the 
trichloroethane (IIT). 

The toxicity spectrum with the S-strain indicates 
that mono-ortho substitution by a chlorine 
reduces toxicity of the parent compound by a small 
factor. (Compare I with III and V with VI.) When 
one observes the much greater difference in toxicity 
between IT and V and between IIL and VI, it becomes 
evident that the weak activity of VI is primarily the 
result of the loss of the para-substituent. Hindrance 
of ‘free rotability’ of the benzene rings? by a single 
ortho-chloro-substituent can only be of lesser impor- 
tance in reducing the insecticidal properties of the 
The possibility that samples of VI may 
contain a small amount of | and thus account for the 
toxicity of the former compound to S-strains may be 
raised. Barring synergism, the fact that VI is still 
somewhat toxic to the R-strain would 
preclude this possibility. 

Further work is in progress to evaluate these and 
related different fly strains, 
naturally tolerant insects, and species with acquired 
resistance. Selection experiments are being 
conducted to determine if the house fly the 
capacity to develop resistance to these new com- 
pounds. Data on the methods of synthesis and 
characterization of these 
published elsewhere. 

This work was supported by U.S. 
Research Grant No. 5561. 


atom 


molecule. 


appear to 


compounds against 
also 
has 


new compounds will be 


Public Health 


DouGias J. HENNESSY 
JoserH FRATANTON! 
JaMES HARTIGAN 


Department of Chemistry, 
Fordham University, 
Bronx 58, New York. 


Hersert H. Mooreritip 
M. H. J. Wertpen 


Union Carbide Chemicals Co. Fellowship, 
Boyee Thompson Institute for Plant Research, Inc., 
Yonkers, New York. 

’ Hennessy, D. J., and O'Reilly, M. G., Abstract of Amer. Chem. Sor 

Meeting, Atlantic City, New Jersey, 180, 17 A (1956), 
* Riemschneider, R., Adv, Pest Control Res., 2, 307 (1958). 


Sternburg. J.. Kearns, C. W., and Moorefield, H I. Agriv 
Chem,., 2. 1125 (1954). 


Food 


J 
ES, 
\ 
I H Cl ++ +4 
cl O2 | +4 4 
\ H H +4 
ie 
t 
an (2 
bates 
ri 
4 


342 
MINERALOGY and GEOLOGY 


Infra-red Investigation of the Migration 
of Lithium lons into Empty Octahedral 
Sites in Muscovite and Montmorillonite 
action of molten salts with lave: 

that 
of 
and lithrum was 
It Wal suggested tha 
ito th wtahedra 


ctahedral 


IN work on the re 
molten lithiu 


ion the potassitil 
fixed ina not 


Hoftnan 
and Cires ‘ or | saturate 
duiftract 


milar to that po 
Lite on he treatment 
cunt 


onversion 


that 
octahecdt] il sit 


ount i in 

phen ite ser tbs rption band vith 
become pun 
illocated this band to X*+ b 
Is with them 
showed that 
the 


CALISE 


eney O35 to wiv clefined 


more 


tra for minerals iterated svn 


analogue it moves fre 
to S27 


nto gallo 


em is LOTLS chanye tron 
815 em 


the 


has assigned 
toH O...Al 
band decreases in intensity at a 
vith the stretching tre 


iting to successively 


o1ron. Serratosa 
bamndin montmorillonite 
basis that this 
concomitant those of 
8.600) em on h 
ied temperatures 

The dioectahedral 
tnd 
tural OH wit 
lor 


effect of heavier 


compositions Of thie muscovite 


h tuo 


aluminium 


strus wh sti 
octahedral 


these 


tures provide « 


ion neighbours, pre 


Phe 


tahedral neighbours or a greater 


wo mimes 


als 
ber of neighbours on the OH bendiny fre 
onsiderable 

If lithium ions enter the empty octahedral sites im 

and montmorillonite one would t 

three octahedral neighbours (2 Al. 1 

would 


ite exper 
Li oft 


lower 


the 


its 


the 
OH 


bending 


anchor it more firmly and 


the 5 2u 


tre | shows superpos ad 
fraction of (A 
and (B) the 


with molten lithium nitrate 


ibsorption recor is of 
treated 


tn 


muscovite Delamica 
maternal after treatment 
tor 480 hr. The absorption feature appearing at 915 
in the untreated muscovite is absent after the 
with In the 
S28 com are eliminated 
Preatment of montmorillonite (Wyoming bentonite 
with molten potassium nitrate at 350°C. did 
affeet the 915 em.-' OH bending frequency. whereas 
treatment molten lithium nitrate 300° 0 


elimimated the band. These results give experimental 


em 


treatment lithium nitrate addition 


features at and 798 em 


rot 


with at 
verification of migration of lithium tons into empty 
octahedral im and 
as postulated previously 

detailed 


sites muscovite montmorillonite 


\ more account of this work will be 


published elsewhere We acknowledge helpful 
cdiseussions with Dr. W. F. Bradley. The work was 
r supported in part by a grant from the National 
Smence Foundation (VS F G6063). The assistance of 
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Mammoths in the Cotswolds 
RECENT 
ided to 
modern methods of 
lodge all too often an opportunity 
advantage can be taken of it The following notes 
illustrate the fruits of sustained observation on one 
hand, and of good fortune on the other, which 
have witnessed in the past vear 
First, pits worked over a period at Groat Chessells. 
Bourton-on-the-Water, headwater 
tributary of the Windrush, Mrs 
Helen E. O'Neil. excavating a 
Romano-British site progressively destroyed by ex- 
ploitation. She obtained from the gravels an im 
portant collection of mammoth teeth and two molars 
oft woolly rhinoceros' They are comparable with 
material collected over many vears from the lower 
gravels of the Summertown- Radley terrace of the 
Upper Thames and its tributaries around Oxford. The 
association united the deposits of the headwaters of 
such tributary, namely, the Windrush, with 
those of its confluence with the Thames. 
Further, material of the same form as these molars 
of mammoth was recovered recently by one of us 


examples of fleeting opportunities 


and 


pro 
others by 


archwologists, geologists 
know 


before 
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Worcests 


(L. RK.) from gravels of the Severn neat 


and it is known in those of the Avon’ 
Within recent months, two notable and unique 
additions have been made, namely, a comparable 


molar trom the Cheltenham Sands at Charlton Kings’, 


and a specimen from the Paxford gravel at Ditch 
ford, between Stretton-on-Fosse and Moreton-in 
Marsh, Glos... which again we owe to Mrs. O Neil 


Phe molar from Ditcehford raises old issues because 
vears avo by Dr 
that the 


the succession there was studied 
Mahel 
lay between two glacial deposits, an older or Campden 
Funnel Drift, Moreton Drift Phe 
pit was worked extensively for a short time. and im 
but the 


Pomlinson’. who concluded eravel 


and a younger or 
sectlons 


the autumn of 1960 it was filled in 


eontirmed Dt Tfomlinson’s conclusions because 


saw all three deposits in continuous working-faces 
Although irregular surfaces occurred below and above 
the Paxford gravel, in some places it passed up from 
with no more than changes of 
distinetive Moreton 


gravel, which 


the underlying drift 
constituents \t the top the 
Drift, with abundant flints. lav on the 
Was in some places strongly disturbed, and in others 
undisturbed Thus, im of striking differences 
in the constituents of the three deposits, it would 
that they 
separated im time. 

Phe importance of the molar from the gravel at 
Ditchford thus lies in the fact that it 
stratigraphically with glacial deposits, which may be 
traced into the Avon valley and into the head 
of the Evenlode. Farther down the latter valley. in 
the Oxford district. is the region of abundant occur 
rences of teeth and with an 
associated fauna, in the lower part of the Summer 


spite 


be hard to say represent events widely 


In ASSOCTATE ad 


bones of mammoth 


town- Radley gravels. The upper part, unconformable 
on the lower, contaims remains of hippopotamus and 
other mammals, and freshwater molluses®. 

The tributary of the Windrush mentioned above 
IS separated trom the upper reaches of the Evenlode 
by a ridge of Jurassic rocks near Stow-on-the-Wold 

If mammoth teeth found in the various deposits 
recorded in this communication may be accepted as 
a common and diagnostic paleontological factor. a 
introduced between 


sense of contemporane ity Is 


gravels of the Upper Thames and its tributaries, and 


of the Severn and Avon. glacial deposits, and the 
Cheltenham Sand (which in part may be of wolian 
origin). In fact the molars are known widely. from 


the Cotswolds to the Lower Severn for example, 
ind to the Midlands. and they are distinct 


Siberian 


Barnwood 
tive: the form, known also in vounyer ck 


posits, sometimes occurs. Consequently, the signific 


ance of the several deposits and the tooth im the 
Ditchford pit, close to the divide 


readily 


between the Thames 
determined, and 
with the 


and Severn systems, can be 
the result is valuable in connexion correla 
tion of the Sup rficial cle posits in the basins of the 


two rivers 
L. RieHaARDSON 


Park, \\ orecester 
K. S. SANDFORD 


6 Hill View Road. Hanbury 


Museum. Oxford 


University 
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Comparison of the :-Lactoglobulins 
of Buffalo’s Milk and Cow’s Milk 


Aschaffenberg and Drewry'! demonstrated by 


paper ¢ lectrophores s at pu S-6 that $-lactoglobulin- 


of cow's nulk (sometimes deser:bed un the literature a 


bovine 3$-lactoglobulin) in two. different 
forms, S-lactoglobulin A and %$-lactoglobulin B 


milk of individual animals conta ned either both on 
only one of these componert and the formation of 


these protems by the mammary gland was genetical! 


vork on the whe 


d to the present 
which 


ot he Yr eastern Countries 


controlled observations | 


proteins of buffalo milk 


widely consumed im and 
whether such a possibility « sisted among th 
species of animal 

The typing proce dure of Aschaffenberg and Drewry 
Was applhed to individual samples of milk collected 
samples of pooled 


from 70 buffaloes and also to two 
milk The antmals belonged to mixed breeds with 
features of one or other of the common Indian 


buffaloes! relatively dominant Paper electrophores.- 


experiments were out in barbitone buffer of 


pH 8-6 (1 0-05), applying a voltage of 240 V., by 


both hanging 
Whatman No. 4 


COW 


and horizontal-strip techniques, using 
filter \ sample of whey 
almost 


paper 
containing 
and owas run as a 


proteins of mulk equal 
proportions of 3-lactoglobulins 
standard for comparison with each experiment It 
1) that buffalo’s milk conta:med only 


to the 


was found (Fig 
one type of @-lactoglobulin 
position corresponding to the (-lactoglobulin 
fact that the same results 


which muyrates 
cow's milk In view of the 
were obta'ned from as many as 70 individual samples, 
it appears t hat the yenetic control as reflect« d im the 
of cow's milk, does not exist in the buffalo 

distinetly 


cise 

The ele ctropherograms 
different movement of the x-lactalbumin band of the 
buffalo’s milk from that of cow's milk, the forme: 
moving ahead of the latter This offers a possibility 
of developing a method, which is being explored, of 


also reveal a 


detecting adulteration of one by the other. 
The buffalo $-lactoglobulin crystallized in diamond 
shaped form and the lactalbumin in needles when the 


Kutfal 


: 
i 
3 
= = 
Ba 
ee 
Lactalbumir 
Richardson, L., 7 Vat. Club. 11 (1958). 
nson, M. E., Quart. J. Ge ‘ 81. | 
nson, M. E., B tham Nat. Hist. and PI 15 
sandt K. Quart. J. G 81. #2 Fig. 1. Electropherograt w’s and buffal 
int t if hod horizonta t technique pl blue ta 
a3 
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with 


thod of 


modifications was employed 


Aschaffenberg and Drewry* 


Preliminary elec trophor 


etic experiments in @ Tiselius apparatus, of crystalline 
buffalo S-laetoglobulin, indicated its isoelectric 
approximately 5°25 and the electrophoret 
obtained near the point with 
tate buffers of 0-1 ionic strength were found to be 
asyinmetrical or partially resolved on the descending 
ile and hypersharp on the ascending side Sed 
mentation experiments with a Spinco model F analy 


point 
to be 
patterns isoelectric 


ultracentrifuge 


cal with protein concentrations up 
fo 6-8 per cent and at 20° C. and low temperatures 
about 8° C.) gave symmetrical patterns These 
results show that there is close similarity between 


physico-chemical properties of buffalo 6-lactoglobulin 
and S-lactoglobulin B of cow's milk** 
Further and 


mublshed elsewhere 


work is in progress dletails will be 


We are indebted to Messrs. Alpine Dairy and Farm 
\yvarpara, W Jengal, and particularly to Mr. B. K 
Choudhury for supplying the milk and helping in 
lentification of iadividual animals 
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Intracellular Distribution of Ubiquinone 

in Rat Liver under Certain Stress 
Conditions 
OBSERVATIONS on the effeeta of pantothenic acid 


leficeney on mitochondrial composition m relation 
to oxidative metabolism im rat liver were reported 
earlier’, In the present communication, observations 
on mtracellular distribution of ubiquinone in the 
rat liver are 
administration 


presented 
and ot 
been studied, since 

decreased 


pantothenic acid-deficient 
The effects of vanadium 
Vitamin A-deticiency 
known 


(ref. 2) and vitamin A-deficiences 


have also 


vanadium In To Cause hepatic 


coenzvime A results 


increased ubiquinone-level’. 


Dietary deficiencies of pantothenic acid and 
Vitanun A were produced by feeding weanling rats 


purified 
Vitamin 


10 


resp etive 


(40 50 Wistar strain, a 
casermm ration deficient in the 


unc replete in all other respects, for a pe riod of 8 


per eent 


throughout the experimental period 
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The 


were killed. livers quickly removed and chilled in 
eTacked ice Livers were homogenized in isotonic 
O25 suerose, nuclear and mitochondrial 
fractions separated a P?R-2 International refri 


verated centrifuge’ and microsomes im a Spinco 
preparative centrifuge’. Determinations of coenzyme 
1, ubiquinone and mitochondrial suceinoxidase 


activity were as described before’. The supernatant 
fraction was freeze-dried before saponification in the 
assay procedure for ubiquinone 

The (Table 1) 


ibiqguinone to have an average distribution of 29-1 
per cent in the nuelei, 37-8 per cent in the mito 


results show normal rat liver 


14-9 per cent in the microsomes and 5-5 
the Total 


chondria 
per cent m the supernatant fraction 


coenzyme (, 84-93 per cent was recovered im the 
various evytoplasmic fractions 

Vanadium administration, as also pantothen 
acid-detficiency. result in marked and very similar 
decreases in total coenzvme 1, mitochondria! 
ubiquinone and succinoxidase activity This clos: 
parallelisn suggests that the reduced hepatic 


coenzyme A-level is the primary cause of the decrease 
the ot 

in the biosynthesis of the isoprenoid side-chain ot 
the ubiqumone molecule is known (cf. ret. 1). Vitanin 
\-deficienev results in elevated levels of ubiquinon 
in all the cell fractions, being particularly marked im 
the and supernatant 
unattended by anv change in succmoxidase activity 


in ubiquinone ; involvernent coenzyme A 


microsomal fractions and ts 


Our thanks are due to the Indian Couneil of 
Medical Research, New Delhi, for a research grant 
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Extraction of Nucleic Acid-free 
Lipopolysaccharides from Gram-negative 
Bacteria 
THe extraction of Gram-negative bacteria by the 
hot phenol method of Westphal’ yields a lipopoly 
along with considerable amounts of 
The nucleic acid can be separated from 
by 


saccharide 
nucleic acid 
the high molecular 


weight lipopolysaccharicde 


weeks. To one group of rats, fed the casein ration high-speed centrifugation, but to reduce the nuclei 
with all the vitamins, ammonium vanadate was acid to a level of less than 2 per cent may require 
mtraperitoneally (0-6 mgr. rat week), four or tive sedumentations 
Table 1 INTRACELI skh DISTRIBUTION OF UBIQTINONE IN RaT LIVER 
U biqu 
Coenzyme A Suecinon 
Grou Whole liver Nucl Mitochondria Microsomes Supernatant units activit 
(uagm (ugn (ugm.) (agm 
ent caseir 127 +76 +4 10 + 7 1-6 164 1,304 
per cent casein + vanadiur 33+ 1-9 13 + 18 6+ 09 80 + 17 ! 
) per cent casein pantotheni 
103 ; ‘ iT o.4 1.031 6a 
! Its are averag r indepen t rm 1 sf imu are expressed per gm. fresh liver weight 


J 
& 
= 
. 
; 
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acid 
somatic 


It is known that when the trichloracetic 
method of Boivin is extract the 
antiven. a considerable amount of the antigen 
remain in the residue?. Working with a Pseudomonas 
species, we have found that the residue left after the 
dried cells have been treated with trichloracetic acid, 
can be extracted with phenol to yield a lipopoly 
virtually free from nucleic acid 
ot the acetone dried cells were mixed for 
trichloracetic acid at a 
then centrifuged. The 
washed with 100 mi. of distilled water 
and agai centrifuged This then 
extracted with 45 per cent phenol at a temperature 
and, after cooling, the aqueous phase was 
dialvsed, centrifuged at 4,000 r.p.m. for 
remove debris, and the supernatant was 
dried. The vield of material 
ditterent batches was between 400 
This compares favourably with the yield of 
atter the 


used to 


saccharide 
10 
3 hr. in 100 mil. of 0-25 N 
temperature of 2-4° and 
deposit Was 
deposit was 


ot 65 67 
separated 
ran to 
then 
fron 


extracted 
300 


freeze 
and 
lipopolvsaccharide obtained removal of 
nuclei acid by high-speed centrifugation 
The thos 
contained no 
and was hughly 


method 


popolvsaccharide obtained by 
acid 


detectable amounts of 


rabbits m 


pyrogenu m doses ot 
bodv-weight analysis 


and 


Preliminary 
shows the galactose and glucose 
15-50 per cent of a lipid soluble in chlorotorm. 
obtained with co 

OLLL (supplied by Dr. O. Liideritz) and with / 

lqares In both the modified extraction 
procedure ielded highly ps rogemic, nucle acid tree 
lipopolysaccharides im amounts equivalent to 
per cent of the dry weight of the bacteria 

The these three organisms 
that pre-treatment with trichloracetic acid 
phenol extraction may be a general method of obtam 
img nucleic acid-free lipopolysaccharides without the 
lengthy procedure of high-speed centrifugation 
This suggestion is supported by unpublished observa 
tions made by D. A. L. Davies (personal commun! 
eation) working with different bacteria. 

One of us (G. J. O'N.) acknowledges the award of a 
Cross Trust research scholarship during the tenure 
of which this work was done 


presence ot 


Similar results have been li 


cases 


sugyest 


results with 


betore 
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Enzymatic Reduction of Diphosphopyridine 
Nucleotide with Urea 


IN investigating the properties of an enzymatic 
cycle between ammonia and nitrate’, we have now 
observed the enzymatic reduction of diphospho- 
pyridine nucleotide with urea 

The enzyme solution was prepared daily 
acetone precipitates of fresh fowl liver according to 
the procedure already described'. To measure the 
activity. ] ml. of 0-025 per cent solution of diphospho- 
pyridine nucleotide was mixed with 1 ml. of enzyme 
of 0-001 M7 urea solution and 0-5 mil, of 


from 


solution, ml 


NATURE 


0-100 


20 
Min 


nucleotide witt 
taldehvde were 


eduction liphosphopyridins 
sleohol dehydrogenase and ace 


0-2 VM tris buffer of pH 75 Then, the increase ( 

in absorption log 7) at 340 mu was determined 
bv a spectrophotometer at 30° C. after 30 min. \s 
log T increased in the presence ot 
observed in the 
This value 
tests 
there 
increase of log T 


shown in Fig 1, 
urea, and a slight 
control which contains 
therefore be subtracted from those in 


increase Was 
Im the 


Was ne 


no urea 


without 
The 
alc ohe 


reaction muxture enzyme, 
change in log T. 
rapidly reduced 
acetaldehyde were added. , 

The reduc tron does not proceed im a muxture con 
taining phosphate buffer. The enzyme exhibits it- 
highest activity at 35° C. and pH 7-5 ; it is activated 
by heating at 35-40 C. for 5 min. but destroyed at 
HO Diphosphopyridine nucleotide is reduced with 
biuret or monomethylurea too, although at a slower 


Wiis 


when dehydrogenase and 


rate than with urea 

However, it is thought that the enzymatic reduc 
tion of diphosphopyridine nucleotide may be attrib 
uted to ammonia produced from urea by the action 
of urease, since the nucleotide is reduced by the same 
enzyme solution in the presence of ammonium salts 
Therefore, the formation of reduced diphospho 
pyridine was examined comparatively with urea and 
ammonium sulphate, although distinct formation of 
ammonia from urea by the enzyme solution employed 
Was not established. 

Table i shows that triphosphopyridine nucleotide 
can also be reduced by urea, whereas only the 
diphosphopyridine nucleotide is reduced with am- 


AND TRI-PHOSPHOPYRIDINE NUCLEOTID! 
TPN 
A 


Ammonia 
+ 0-009 


Table 1. 
Nucleotide 


REDUCTION oF Dt 
DPN 
Non: 


Urea 
+ O-068 


Ammonia Nome 


subst Urea 
>0-140 


how o-1ls 


Reduction of diphosphopyridine nucleotide with 
ammonia accompanies the formation of its oxidation 
products, hydroxylamine, nitrite and nitrate. On 
the other hand, as illustrated from Table 2, these 
substances could not be demonstrated in the case of 
urea, 


OF HYDROXYLAMINE, NITRITE AND NITRATE IN 
THE REACTION MIXTURE 
Nitrite 


2. FORMATION 


Product Hydroxylamine Nitrats 


fUrea 
Ammonia M M 


Substrate 


gl 
2 
| 
A 
0-200 
A 
at e 
0 
“ 
: 
At point 4 
Bat 
3 
ve 
: 
| 
Table 
‘ 


showed that there are other 


reduction of diphospho 


Further 


liftferences 


worl 
be tween the 


pyridine nucleotide w ith urea and that with amunonia 


especially im connexion with the re-oxtidatron of th 


reduced nucleotide tormed by nitrat reductase om 


he reaction mixture. substrate inhibition, optima 


puriihcation of enzytine 


the reduction of diphos 


temperature and 


(On the basis of this work. 
with urea may be an enzymatie 


leot ice 


phopyridine nucleotide 


electron transfer from urea to the nu and no 


from ammonia in association with urease and armmon 


m dehydrogenase In other words, the reaction 
ippears to be an enzvimatic dehydrogenation of urea 
\ hi h serves as an electron donot This reaction 
has not previously been observed so tar as we know 
However, tt should not be called urea dehydrogenase 


intil the dehvadrog 
shed 


Work is in progt 


enation produc ts of urea 


and the reaction mechanism 


as to do this 
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A D-Lactic Dehydrogenase from 
Leuconostoc mesenteroides 

properties of the L-laetic dehydrogenases 

L-LDH) muscle! and 

studied extensively Recently, the pres 


have been 


of 


from veast! 
ence 


TISSUES 


animal 


dehydrogenases was reported in 
veast® and bacteria! specifie for the p-isomer of 
lactic acid The present communication deseribes 


the isolation, partial purification and some properties 
of a p-lactic dehydrogenase (p-LDH) from Leuconostoc 
roids 

mesenteroides stran No 
shaking on a proteose peptone medium, contaming 
The cells collected after 
disintegrated sonically The 
105.000g for 2 hr The 
LDH activity 

inereased to 


8042 was grown without 


] per cent glucose were 
24 


sonicate was centrifuged at 


growth and 


supernatant extract contains p- and 1 


in a ratio of 20: 1 This ratio could be 


more than 200: 1 by fractionation with ammonium 


sulphate, using the fraction precipitating between 


0-15 and 0-40 saturation At the same time the 
specific activity towards p-lactate was increased 
threefold In the experiments dese ribed he re, this 


partially purifie preparation Was 
ths assaved by the re«cluc 
DCPIP) (1 


measured by the decrease of optical density 


Dehydrogenase activits 


tion of 2.6-cdr hlorophe nol ndophe nol 


at 620 mu 


buffer (0-2 


The assay was carried out in phosphat: 
>» WM) at pH 6-5, which was found to be 


the optumum under wrobie conditions The enzvine 


preparation contained approx. proteim ml 


vith regard to p-lactate was found to he 
1-5 M Im the 
10 M 


In contrast to veast 


following experiments a 


substrate coneentration was used 
LDH!.?, neither 
nor evtochrome nor molecular oxveen could re 
DCPIP as hydrogen ed 

DPN, TPN) at a cor 
2 10 WV had no effect on the rate 


PIP Moreover 


weeptor for p-lactate, nor could 


fermevanide 


‘ 


phosphopyr Lire niucleot ite 


centration oft 
of reduction of TX 
hvdrovgen 


NATURE 


961, 


April 22. 


I rRATE INHIBIT LDU From 
Relatiy 
1 
el 
| t 
DT 
i Wu pid 
Att r } 
‘ 


DPNH 


Flay clinue leot ich or 


pass On its hvdrogen Batons to pyruvate 
Havin mononuecles 
had no effect on the svstem 

Table 1 shows the specificity and the 
effect ot imbhibitors. It that 


stitution at the $-carbon sharply decreases the a 


subst rate 


can be seen the sub 


tivity, 
and more resembling 


im contrast to the veast enzyme* 


the muscle enzyme'. Other and %-hydroxy acids 
were not attacked, nor were glyveole acid and the 
ethvl ester and amide of d./-lactie acid 


The enzyme differs from the flavoproteim yeast 
LDH in the lack of atebrin’ and 
dd-mandelic acid®. In L.LDH, 
p-chloromereuribenzoate (2 10 * M) and iodeace 

tate (1 M) effect Strong 
inhibition was caused by Fluorolactate 
inhibited strongly in the absence of hydroeyvanic acid, 
while it acted as a substrate in its presence. More 
over, fluoropyruvate did not inhibit the enzyme. This 
tinding indicates that the product formed as a result 
of the dehydrogenation of fluorolactate is not iden 
with the synthetic Differences 
inhibitorv activity fluoro 
pyruvate have been described already by 
Zine. molybdenum, nickel, manganese, 
and iron (all at | 10-3 M) did not affect enzyvin 
activity, but copper and mercury were strong inhib: 

tors, their effeet being reversed not only by evsteme. 
but also by histidine, both of them at a tenfold excess 


inhibition by 
contrast to muscle 
were without 
oxalate 


tical product 
between various forms of 
Busch and 


obalt 


over the metal ion concentration 

The Leuconostoc D-LDH resembles 
some of the bacterial p-LDH’'s desernbed How 
ever, it is most. closely related to that of Molinari anc 


mesenteroides 


Lara'? in Propionibact rium per tosaceum but differs 
from the latter im not being inhibited by atebrin and 
SH-agents In the 


miuucation the mature of the 


enzyme ch scribed in this com 
active site is not clear 
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Sodium from Sodium-rich Frog Muscle > 


by Insulin and Lactate 
of sodium from muscle was 


by Conway and Hingert 


scle by Desmedt® and 


workers found thi when 
fibres was mereased to 


hout 60m 


vernight immersion 
cold potassiun onwa\y the extrusion from frog musele 
120 1. sodium. Vas Necessary red th 


Phies Thai 


in wi 
wi sodium presence of LOm 


titvents of plasmia 
vhich prevent from isolated 

+ j 
extrusion of sodium thie 


the musel ail 


fre mitiscle® 


potential 


value than found 
barrier to wmersion fluid In this connexion 


tr i ynote that Zrerler has reported 
external sodin riot that t hie membr 
‘external pote im comeentrat i 


solated 
im plasma for excretion 


uri potential aft 


al of ( Conway tor 
The energy barrier takes account oO 


and to the Medical Research 


relation 


My thanks are cis o Prot ! 


advice aiti 
ind osmotic gradients agamst which the 


<truded and is expressed by the 
Roperick P. KERNAN 

RT An [Na t Department of Biochemistry and Pharmacology. 

ivalent University Colleve, Dublin 

the mean membrane potentia 

suscle fibres (outside 1 


iG dn is the tree energy change per ec! 
mextruded, 

thud measured by the 
technique’, and | Na}, and | Na], the 


trations 1 


micro-elect rode 
sodium: Concen 
n the recovery fluid and fibres respectively 
In previous experiments’, it was found that under the 
ditions used. sodium could not be extruded 
a barrier greater than 2,000 eal., but it could 
uded if the barrier was reduced by lowermg 
by imereasing K and thereby reducing 
presence of 30 units of insulin and 
lactate per litre recovery thuid, T found that with 
nuscles loaded with sodium as described above. 
sodium would oceur, and at the PHYSIOLOGY 
inal plasma potassiim-level of 2-5 mW /1. against 
external sodium concentration of 120 mil, (sec Urocanicacidurea associated with Hepatic 
| At the same time about 30 mJ/ potassium 


vanes by the muscles It was found that the Coma 


barrier against which sodium was extruded was 


extrusion of 


Waite studying the urinary chromatographic pat 
al. at time of re-immersion in recovery fluid. 
o about 3.000 eal... r 3 her 


tern of a patient in hepat i coma the presence of an 
t as exter abnormal sport Ry 


mean membrane potential  mornta, 


hed compile tion 


9) + OD mV immersion falling to 90 


nV. towards the ( The 


O14 and 0-54 propanol/am 
7:3. and butanol acetic acid water, 4:1 5:5 
respectively 


was noted after spraying paper chrom 
with diazotized p sulphanilie acid This 
animal olour reaction sugyvested that it might be an imidazole 
eal lerivative, vet hromatography excluded the possi 
iuder bility of it 


energy barrier here atoygrams 
closer to that cor ited for the intact 

the nine. histidine or l-methy] 
acid (Table 1 \s the presence 


inknown compound could not be related to 
“ liet. or there ot the 


found t imidazole -4-ac 

free Ringer of this 
ehlorid tI patient and appeared 
the disease, an attempt was 
concentrated and 

precip » the method of 


ind Pay concentrate was 
on Whatman paper and chromato 
| ite? The 
fi paper \ ith Re OS 
The « a s were pooled 


of ervstal 


NIT 
VOTIVE exe water 
and for is Inhibitor used Cont Inhibited : 
the sod lxloacetate (2 +25 658 + 36 (C4 
ext 
ehioriu 
ecessi 
: 
mereasi 
i 
8 
4 
energy 
rising 
Was i 
rie 
Bi 
cond 
thie ined an average of 
P 
re fibre water, and that th 
Sar in the tibres « n when the sodiu ES 
ind lactat to the reco 
irked deerea in th fibre chloe = 
The effect of some inhibitors on the extrusion of 
odin nder these condit 
‘ Tis sti i th ul ip) 
lina ind evaporated to dryness to yield 15 mgm. 
related fall im the man rial Reeryvstallization from iter vielded 
il] ila ch e sodiu 10-6 mem. of chromatographically pure white crvstals 
observations, and those of Manery et al ms mixed m.p. 228-29° ¢ 277 mu (pH 7-4 
Insulin and lactate may play part in found (, 40-9; H, 59; N 16-0 per cent 
E 
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ts on paper 


sulphanilie Methyl 


‘ } 


HON, 


percent 


2H,0 requires N. 16-0 
Urocanic acid, an intermediary breakdown product 
th 


normally 


histidine to acid, is 


the 


metabolism of glutamic 


excreted in irine, and has only 


en observed after animals have been given larve 


oses of histidine The present finding of an abnorn 
larye the 


urine of a 
pationt with hepatic necrosis would indicate that the 


amount of urocanic ac id im 
a heme al 
The failure 
acid in the 
de 


acid 


pathological lesion was associated with 


ion of the enzyme svstem urocanase 
degradation of urocani 


well 


ammonia-detoxify ing 


if the metabolic 


liver parenchyma might have caused a 


the 
vhich in part may have been responsible for the high 


fhoency of 
hlood ammonia levels observed im this case. 

\ detailed case-history of this 
reported elsewhere 

We indebted to Mrs. Pamela Tavlor who did 
the isolation work, and we wish to thank Dr. R. W. 
Schaver, of the Merck Institute for Pherapeutu 
Research, for supplying us with 1-methylimidazole 
t-aceti 
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Effect of Chronic High and Low Salt 
Intakes on Adrenocortical Function 
d evidk 
may be related to the deve loprne nt 
that a pro 
with apparently 


We have which suggests that a 
h salt 


human essential hypertension 


pre nee 


intake 
and 
nged low salt intake is compatible 


adrenocortical function? 
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others 
that a low 


Reference’? was made to observations by 
which had been interpreted to indicat« 
salt diet could be harmful by causing hypofunction 
of the adrenal cortex with the 
rendered less responsive to stress 


organism thereby 


Such miferences 


were in sharp contrast to our own experience wit! 
more than 125 persons whose daily sa take was 
known to have been restricted to levels rangi from 
30 to 375 mgm. for periods up to 5 years 

the 
appeared to be within normal limits in 3 individuals 
vho had been maintained on daily intakes of 250 375 
salt for periods of from 1 to almost 5 vears 
Nevertheless, 


salt 


In one of reports? adrenocortical fiunetion 


mem 
had been made 
declin 
have rer 


evaluation 
subtle 
ht 


since no 


prior to restriction a vwireno 
cortical 


detected 


responsiveness 


Reeent it became possible to re-evaluate adreno 
ortical activity (as this is indicated by the response 
to the 48-hr. adrenocorticotrophic hormone infusion 
test of Jenkins eft al.4 individuals 
vhen salt intake was resumed after 23 and 35 months 
salt restriction, The tw 
patients lors 

and fifty 
had ompli ated esse ntial hy rtensior 


in two of these sar 


ot drastic respectively 


White bache 


vears admission 


ambulatory 
torty 


were 
hine one on 
ind the 
kitchen 
food 
added to the regimen it 
oated tablets under 
(Continuous 24-hr. urine collections for sodium 
indicated compliance with the prescribed diet 


capable of long walks on the Laboratory sits 
All ecalenulated by a 
food and 
Both men were required to eat all and only the 
provided When salt 


Was as enteric 


menus were dietitian 


was prepare weighed in a diet 
was 
obser’ ation. 
content 
Over 
a period of four months gradual increments of salt 
were made until during the 3 weeks preceding, and at 
the time of, the present work each patient 
40 om. of sodium chloride daily. This is a very 
salt intake by American standards®, but 
had no symptoms from it. However. 
which had dropped markedh 
rose significantly addition of 
Table 1 summarizes the present findings 
pares them with the results of this same test 
at various intervals during the period of 
It will be seen that the fall in total cir 
eosinophiles following the infusion of adrenocortico 
trophic hormone on each of days 3 and 4 x 
in these subjects whether they 
the urimary 
hvdroxveorticoids 
the high salt 
fested both by smaller quantities of s 


these men 
blood 
pressures, salt 


restriction, 


salt 


ind co 


on 


tion ilating 
is similar 
were off or on 

By contrast, excretion of L7-ket« 


and 17 


decreased 


appeared te 


on 


intake was 


ron exc 


and by a response which was delayed unt 


second infusion of adrenocorticotroph 


KENOCORTICAL RESERVE 


ite 
Table 
Nin 
hydris 
Histamine None Red ooo 
Histidine Hlue Red lo 
Methvlimidazol 
etic acid None Nor Pink 029 021 eae 
wid (trocar 
i None Orange Pink Old 
Isclated n 
Nor Ora Pink 
Ry slues and colour reacti sof mpounds used, Solvent 
wer i, propal Lammonia, 7:3 at B butanol acetic 
i'water, 4 
im 
a 
} 
ae 
Pabl 4-H ADKEN RTICOTROPHIC HORMONE TEST FOR A} 
Months off ron (+) salt i3 
Kosinophiles, mm." (Normal 100-250 Day 1 Control isl 141 7 413 OK 
wary 17-ketosteroids, mgem./24 hr Dba Control 1-0 12:7 
rmal 10-20 14-5 13:4 13-4 
Pest 21-1 13-2 145 0 
unit adrenocorticotropl fused s-hr. period on each of 4 
de 
; 
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It would be the present 
studies as indicating that a high salt diet can impau 
adrenocortical The prompt. marked tall 
n total circulating eosinophiles when these patients 
vere on the high salt intake ts highly suggestive of a 
Furthermore. 


premature to imterpret 


funetion. 


normally functioning adrenal cortex 
evaluation ot adrenocortical steroid production by 
urinary steroid excretion must always be 
Nevertheless, the 
this method of 
responsiveness, a high salt diet ts 
a low salt diet is not harmful 

This supported by the 


means of 


suspect. results clearly indicate 


that by estimating adrenocortical 


not beneficial and 
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Hypothalamic Control of Lactogenic 
Function in the Cat 

that the 

release of 


generally accepted hypo- 
thalamus the 


pituitary prolactin, it still remains to be established 


WHILE it 1s 
controls 


systemic anterior 
where in the hypothalamus the regulatory centres are 
mediate their influence 

the use of a 


located and how they 

The 
comparatively simple and effective technique which 
has facilitated study of this problen 
without the hormones, or pituitary 
transplantation. It is result of an incidental 
observation made by one of us (A. B. R.) that trans 
the anterior tuber cimereum in the 


present investigation involves 
SVstemathe 
drugs, 


the 


use of 


section of 
cat resulted in mammary growth and lactation. 

\ total of animals was four of which 
served as controls. In the six experimental cats, the 


Verse 


ten used, 


diencephalic floor was aseptically exposed through 
the transbi 


1 
and the tuber 


al route under barbiturate anesthesia 

cinereum sectioned transversely just 
behind the optic chiasm, so as not to impair the 
hypophyseal blood supply by injuring the 
eminence or portal vessels. In three control animals 
the similarly exposed tuber cinereum was perforated 
a stab with a large bore (No. 13) 
needle, while in the fourth cat the 
hypothalamic section carried out posteriorly, 
behind the median eminence in the premamillary 
Each operation included the removal ot a 
for histological examination and 

subsequent biopsy 


in the midline by 
hypodermic 
was 


region. 
vland 
with 


mammary 
comparison mhamnary 
specimens 

Because milk secretion can be induced with pro 
lactin only in eats with fully developed ductal and 
lobulo-alveolar systems, positive findings can only 
be obtained in post-partum cats or in cats primed 
with ovarian hormones. The investigation reported 
here was confined to post-partum cats the mammary 
glands of which were allowed to regress over a period 


of up to two months. 
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all the 

flat to imspection and no underlyin 
could be Within 
after the tuber cinereum transection 
but ot the 


mammary growth, which 


\t the tum ot the 


Opt ration, 


Were 


Tisstie palpated thie 


to twelve days 


all six experimental cats, none controls 


within 
hyper 


showed the onset of 


another few days culminated iIn- mammary 
and milk secretion indistinguishable from tl 
Severn (sec Fig. 1) 


Phe diabetes insipidus which often ensued at about 


trophy 
normal lactation 


the same time bore a variable relationship to thes 
changes hypertrophy 
both betore and after the onset of the ‘normal inter 
phase’ which the release of neur 

hypophyseal hormones from the degenerating pos 
terior lobe After a few weeks, a progressive decline 
in the mammary hypertrophy ensued in all but the 
cat from which miyjk was actively withdrawn 
under administration of oxytocin. In this case. the 
involutional process was interrupted by a brief period 


was observed 


accompanies 


one 


of renewed growth 
[he initiation of the observed 


mammary Changes 


is known to require stimulation by prolactin since 


in these experiments the discharge of this hormene 
from the adenohypophysis 
tion of the 


their 


resulted from the separa 


median eminence and hypophysis fron 
the 


explained tentati 


neural with anterior hivypw 


the findings are 


conne xX tons 
thalamus, 
lue to 


with on 


hypothalamic inhibi 
without additional facilitation through 
and lateral hypothalar 


the removal of anterior 
tion, 
the 
hypophyseal 
It is of interest to note that 


intact posterior 

pathways 
in the rabbit a centre 
inhibiting release of prolactin appears to be located in 
hypothalamic regions caudal rather than rostral to the 
and in an area of the 


hy VSIS 


which appears closely related to the centre 


hyvpothala Is 
ontrotiing 
cestrus behaviour activated by 
the cat a 
behaviour 


apestroven Sines in 


corresponding centre controlling tru 
has been deseribed in the 
which from this appear 
centre inhibiting release of prolactin, it 


anterior ypo 
be the 


possible 


thalamus work 


that these lactation-inhibiting regions of the hy 


thalamus may be topologically associated with 


regional hypothalamic control centres sub-serving 


more complex and purposive patterns of beha 
such as mating and the care of the voung. The 
is supported by observations that administration of 


iour 
latter 
prolactin to females of some species evokes maternal 


behaviour® 
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Thi mvestivation was s ipported by research vrant Phese substances are known to mshibit tie action of 
8.1477. National Institute of Neurological Diseases -hydroxyvtryptamine but are not specifir No 
nd Blindness, U.S. Public Health Service ! ise of the treated ut is is Obtammed on the 

Hanus J. Grosz* ' ont t} bath of plasma obtaimed from rats 
B. after an intravenous tnjection of compound 
is St 
partments of Neurology 
Anmate Phis WK Stigvests that a substane apabl f 
1 contraction o lated rat uterus ts 


\lbert Emmstein College Mecdieins 


eoncentrat 


appre 


matel 120 th concentration ’ 


vas addedtothe bath im amount 
lent to the caleulated 35-1 
Release of 5-Hydroxytryptamine from ontent of @1 mi. of the mast c pensions. anc 
Rat Mast Cells in vitro he resulting uterime contraction Was similar to that 
HISTAMINE is released from mast cells following the produce lL by the mixture containmy © Ll mil. of mast 
niection into animals of histamin liberator Coin Is and lo omil. of compound is 
Ih snooth muscle stimulant was released also 


dent with the release of histamine other substance 


from mast cells disrupted by a number of procedures 


have been detected in the plasma capable of causimy I 

i slow contraction of isolated smooth muscle! # shown previously to cause the release of histamun: 

Paton’ was able to demonstrate the presence of a from mast cells?" mecludimye (a) mechanical dist ip 

slow-contracting substance on addition to histamiune tion b) distilled water ; an extract obtamed 

n the plasma of cats and dogs followimy an intraven from rat splenic tissue ; 1) dextran, when added to 

mus injection of the potent histamine release agent serum obtained from rats following adrenalectomy ‘ 


addition of human red cells to fresh rat antiserum 


compound 48 80 Preliminary experiments have 


hown that a similar substance appears plasma Co and pH 7. In experiments (¢) and with 
lected from rats 5 min. after an intravenous rat serum it was necessary first to deerease 
injection of compound 48:80 mgm. kgm lhe -hyvdroxvtryptamine content of the serum by an 
oruon of the slow-contracting substance im rat plasrria reap ritoneal myection of reserpine Kom 


it least S her. be fore collection of the blood 


sas investigated by means of an n vitro system 
It may be concluded that 5-hydroxvtryptamine o1 


consisting of a solution of compound 48 S80, rat 
the a similar substance is released together with hist 


plasma, mast cells from the peritoneal cavity of 


amine when rat mast cells are disrupted 7m vitro. It 


seems likely that this substance is the ‘slow-contract 


rat. and an isolated rat uterus preparation 
Mast cells were obtained from the rat by a method 2 : 
inv substance foundin rat plasma following the intra 


previously deseribed®. The rat uterus preparation 
} venous injection of comp mind 48 80 


vas set up according to the method of Sollero ef a 


Compound 48/80 used in these experiments was 
kindly supplied by Burroughs Wellcome (Australia 
td... reserpine by Parke Davis and Company, and 
BOL 148 and UML 491 by Sandoz Australia Pty 
Ltd 


(‘ommpound 48 SO was dissolved in physiological 


iline solution to a strength of LO ugm. mil Blood 


is collected from the jugular vein of rats into a 


containing heparm (5 units ml. blood) The 


blood was transferred to a centrifuge tube and plasma 


free of platelets obtamed by centrifugation \l! 
vila <ware, melucding svringes and the organ bath vere South Wale Red Cr 
New So ales Re« Oss 
oned with “Dri-Filn (ieneral Eleetrie Co before Mand Servi 
tise \ 
\ we prepared consisting of O mil 
each ot the solution of compound 48 SO, fr sh heparin g. W ; vl cou / 94 103s 
ed plasmna and mast cell suspension (contain London, 1954 


ipproximately mullron mast ells per mil When 


Interaction of Acetylcholine, Calcium 
and Depolarization in the Contraction 
of Smooth Muscle 


Ni York pted pound 
St) Histamine is found im mast hoa concen 
tration of 40 onl pers mn put t does not 
C.K... a C. H., A / 136. 205 mtraction of the rat uterus Phe 5-hydrox, 
H.. and R J } 16. (1050 in rat ist 
| Path. Pha 38 
Pat here 
mided to the organ bath the mixture was tound to Ww. M Pharmacol, and h 6. 499 
ca e a contraction of the rat iterus 4 similar \ ( I i i 37, 
I Page, |. H wirag G. P., J. Pha wol,a 
Ontraction Was prodtioed thie ibsene Of plasma } 117 » 
hen ml. of a mixture consisting of ml of A and Ber EP Ved... 108. 399 (1058 
pound 48 SO solution and mast cell suspension was Ar G. T.. Na 182, 
‘ Var ) 
ml. of the olution of compound 48 80 \ 184. | 
T., Austral, J. B 38. 14 
ilone. or when mixed with an equal volu plastia 
nd acdkded to tl fatled to stimulate the rat 
teru ntact rmiast | rlone or with ar 
ey i ‘ mot Catise contract 
f thie lated uter Prior treatment of the isolated iS 
uter for JS mu th dibenarmine | mi » 
148 (1 l-methyvl-p acid) butane tern ipplication of potass till contracts 
al as UML 491 (0-2 nl or response to acetvieholime esponse requires 
ts SOC mu | ist mitowm nt acontract cal ret and personal tror 
m the addition to the bath of the Ip) H lenkinson) Caleiu ons alone cause 
ontaimniny 48 SO and mast cells lsmooth muscle to contract If an iolated 
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rat uterus is immersed at room temperature in calevim- 
tree isotonic potassium sulphate Ringer (22-0) gm 
0:36 gm. KHCO,. 1-0 
contracts briefiy and then relaxes completely. 4? 
this stage the application of very low concentrations 
of caletum causes the development of a 
The magnitude of the tension 
mereases with concentration of calcium up to about 
1-2 
diminishing 
tensions deve loped by 
the 


inereased by 


glucose litre) it 


gin. 


reversible tension 


Higher concentrations of calchum produce 
The 


less 


maximum 
the 
preparation is capable. and 
acetvicholine. The effect of 
calerum is shown 


responses im tension 


calcium are than 


maximum of which 


the, ean 


10° acetvieholne added to 
in Fig. 1 


Effect t acetvicho 


‘ superimpose maximal 
ntracti 


jum ¢ ! rat uterus at 24 ¢ Record 

f isometric tension: . (g mil.) acetylcholine in sodium 

solution }. depolariz m by calcium-free potassium 

Ringer solution contraction followed by complete 

(. 24 mM calcium chloride D, 24 mM calcium 

hloride + 10 wety leholine Between B and ¢ 105 min 
W. washing 


The tindmgs that the effects of acetylcholine in 
depolarized smooth muscle require calcium ions, that 
calcium contract the depolarized muscle and 
that acetylcholine increases the uptake of calcium 


ions by smooth muscle? make it tempting to assume 
that the contractions produced by acetylcholine are 
due to an increase in uptake of calcium; but the 
above experiment that due to 
acetylcholine can exceed those obtainable by calcium 
ions alone, makes it difficult to accept this simple 
explanation. Nevertheless, it is that 
acetylcholine may affect the movement of calcium at a 
functional site in a manner which cannot be repro 
duced by the external application of calcium ions 

It has been shown for heart® and striated muscle 
that depolarization contractions produced by potas- 
This also apples to 
immersed in 


showing tensions 


conceivable 


calcium. 
When rat 


Ringer and depolarization con 


sium 
smooth 
calcium-free sodium 
tractions are elicited intermittently by immersion of 
the preparation in sulphate 

Ringer solution, the responses decline progressively 
and disappear \t the the 
acetylcholine contractions in sodium Ringer solution 
their decline is slower, so that a 


ins require 


muscle uterus is 


isotonic =potassium 


eventually same time 
also diminish; but 
stage is reached in which depolarization contractions 
ire abolished while considerable acety lcholine con- 
tractions are still obtamable (Fig. 2). The effects of 
lack of caleium are readily reversible on addition of 
calerum. This experiment 
that acetylcholine can cause contractions of smooth 
! ruscle whic h are not mediated bv depolarization. 
It has been previously shown that maximal doses 
of aeetylcholine produce Jess tension in depolarized 
This raises the 


provides new evidence 


than in polarized smooth muscle!?, 


NATURE 


tensions produced by 
lution and depolar 
Ringer solution 6 
emeano responses 
imens of which 

sheets of approx- 


horns of 
ngitudinal s 
m. thickness 


the 
instances the 


whether acetylcholine acts by 
In both 


concentrations of 


question 
mechanism in the two cases 
ettects 
atropine, which seems to suggest that the receptors 
Part of 
developed in polarized preparations is probably due 


are antagonized by small 


involved are similar the increased tension 
to the occurrence of conducted which are 
abolished after depolarization. Spike discharges in 
smooth muscle are incregsed in number by acetyl- 
choline’, suggesting that conducted impulses may be 
increased, 

It appears that 
involved in the greater development of tension of 
polarized preparations, as may be inferred from the 
record shown in Fig. 3. A rat uterus horn was immers 
ed first in caleium-containing Tyrode solution and 


however, an additional factor is 


then successively in the following calcium-free solu- 
potassium Ringer, sodium Ringer and again 
potassium Ringer. Taking into the pro 
decline due to lack of calcium, it is seen that 


tions : 
account 


VTESSIVE 


43 


CALCIUM 


att 


(8) (56) (60) (63) (61) (85) (89) (93) 
No-rinceR—L_ x-rincer— 


acetylcholine (5 10 gim.jml.) on rat uterus 
jum-free solutions during ssive periods of immersion 

dium chloride-Ringer solution and potassium sulphate 
Ringer solution at 23° C. Numbers within brackets denote minutes 
after removal of caleium chloride from the bath. Note : (1) over- 
all decline of due to lack of calcium: (2) increased 
responses after change from potassium—Ringer to sodium—Ringer 
solution (3) initial potentiation of response after change from 

sodium- Ringer to potassium-— Ringer solution 


Effects of 


responses 


2 
uitted ded 
\ 
3 4 = 2 
\ 
= 
\ 
% 7 
2 0 2 =. 
| Wy 
\ Fiz. 2 Differential decline isometri 
| ization Cimmersion in isotonic potassi q 
sion of caleit h point is 
w after omis n of calciut poin 
btained from the tw rat uter 
| imately Pemperat ‘ 
3 
| 
: 
“ 
= 
2 
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depolarization 
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pre 


polarized muscle 
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only are the acetyvicholine responses imereased 
the 

but 
w acetyvicholine response 
assium Ringer solution 
ay of this effec 
» Ringer solution has produced some persistent 
decaying alteration the muscle cell \ 
hich improves the response to acety lcholine 
lo 1) Caleium low 

TIOTLS ¢ t lopment of tension in the depolar 
di le The produced are I 
can further mere by 
2) Contractions induced 
acet vieholin both 
depolarization 


en preparation ts chanved over to sodium 
there also is a further potentiation ot the 
introduction 


and 


satter re 
The 
that 


ot persistence 
t in 


inh smooth 


dk 
uterus 
but 


ause 


“at tensions 
ised the 


bee 
mul by are 
However. 


rapidly 


polarization 


on 
the absence of 
so that a aye } 


effective but 


decline more in 
etvicholine 


acet vicholine 


sponses 


im than ac responses, 
an be reached when is 
Is 


potassium sulphate 
vreater deve 
t of tension in polarized than de polarized 
preparations This difference 
to conducted impulses im the 


mororme 


by 


$) Acetylcholine « lop 


AUSES 


n 


ooth 
ibably 


muscle is 
due partly 
le and partly to some other factor. so far 
inex plained 
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Influence of Changes of Blood Volume 
on the Concentration of Aldosterone 
in Peripheral Plasma of Intact 
Unanesthetized Dogs 


INVESTIGATIONS F. ( Bartter ef «al 
Farrell and his collaborators! on the 
mechanism of aldosterone secretion have indicated a 
relationship between blood volume and_ the 
the hormone aldosterone The 
nd volume has been studied hy 


and by 


by 
regulation 


close 
production-rate of 


of changes of 
authors, measuring the aldosterone secreted in 


irine or in the adrenal blood None ot 
thods tells anvthing definite about variations 
of the concentration of in the peripheral 
blood As the action of the in the 
Is supposed to be closely dependent on the concen 
tration in peripheral blood, it great interest to 
coneentrations directly, and information 
latenev of prove be 
the elueidation of the 
hormone 


tlect 
these 
the venous 


these me 
hormone 


hormone or 


is of 


follow these 
about the 
ime ful for 
f the level of the 
The double Isotope derivative method for determ 
ination of cortisol described by has been 
refined to the low level of aldosterone un peripheral 
Using this method, we have examined the 
lood infusion of a 
and infusion of dog Ringer's 
7 per eent dextran. the 
extractable with chloro 


Docile dogs 


nature of regulation 


Variations 


Jojesen 


plasma?’ 


effect of transfusion, 


bleeding. b 
dog Ringer s solution 

solution up with 
concentration of aldosterone 
form) in the peripheral plasma of dogs 
were selected for the « xperiments, which lasted about 


made on 


1h 
table 
not 
been fed with a diet low in salt 


distilled 


experiments were 
if blood. about 30 ml., was taken from: the sapheno is 


collected at 


from the 
bottle, using citrate 


wus 
dog Ringer's solution employed has been dese ribed 


filtrate of the plasma of normal dogs. 


Sairiie 
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RE 


hr 


during the animals were lying on a 
Being accustomed to this, the animals were 
during the experiments had 
pork meat, potatoes. 


before the 


a sample 


which 


ayitated 


for more than a week 


carried out 


Water 


ist 


In all ce 


before the treatment 


finished 


within 
Slood samples were then 
min, during | hi 


blood was collected 


ein or the femoral artery 


» be studied was viven was 
trom zero time 
intervals of 
bleeding experiments. 
femoral artery 
as an anticoagulant 
through the 


transtusion experiment 


min 
about 20 
the 


nm the 
sterilized transfusion 


The blood 


Satie dog saphenous 


the 


the 
later. 


yiven to 


days in 


imitating an ultra 


Phe 


reviously* and is a solution 
dextran 


ied was “Dextran 150° (Pharmacia. 


\s it was found in preliminary experiments that the 
when infused, had th 


dextran solution 
leve | 


Ringer 
depressing effect 
had the blood 
simultaneously 
amount of Ringer 
amount of plasma taken from the animal 
mentioned, which 


low 
aldosterone 


blood 


om the 


transfusion, every 


of an 
to the 
Beside~ 
fluid 


compensated for by imyeetion 


solution equal 


dextran 


the experiments the 
volumes taken from or given to the 


were 


dogs wert 


earried out, mm 


control 
the 


vhich no change of the 
was induced, the samples beimg compe nsated for by 
mentioned 


experiments 
blood volume 


250) 
ot anima! 


Ringer dextran solution as 


dog 


DIFFER 
heses ite 
lood volum 
f plasma analy 


the amount 


is the lower limit 


as he 


The (Table might expected 
from the previous work by others!. The marked 
difference between the lev el of aldosterone in the first 
and the second blood samples except im the control 
experiments clearly shows that the blood volume ts 
directly related to the level of aldosterone by means 
of a very rapid mechanism As the rates of elim 
ination and production will both influence the level 


in the peripheral plasma, the results do not lead to a 
the latencies of the 


In the case ot 


results 1) are 
very 


tinal conclusion concerning 
regulation of the rate of production 


bleeding. a comparison with the results obtained in 


Tas 
: 
Abies: 
Evans, D. H. L.. Schild, H. O., and Thesleff, s.. J. Ph 143 
Robertson. P. A., Nature, 186, 316 (1966 
t T ! ‘HAN 
tt TY ‘ rwerk Pat KESPUNSH » IN 
‘Frank. G. B.. J. Phys 151. 518 (1960 of time between the 
Halbring. E.. J. PA 122, 200 (1955 nduced chang n of the blood sample ‘eet 
Vih per 100 mi 
f the than 
\ t ! ‘ 
Dow unl, (tit 
periment 
22 kgm 
1S kan #2) 
rt 
fie 4 le 42 13 67 
Dog Ringer's 19 (20) (50) 17 (65 
Is 12 (4 17 (to) 
Dow Ringer poo oO) (28 16 (37 4) 
lextran 4 «14 12 (29 » (45) 
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similar experiments with the collection of adrenal 
enous blood suggest however, that decreased 
elimination is not a main factor In the case of 
transfu nfusion experiments with dog 
Ringer tran. steep slope of the plasma curve 
raed ‘ taf t ate of elimination were a 
factor, required is too 

be likely efore our results suggest that the 
mechanism by which aldosterone secretion is regulated 
operates with a latency of a few minutes in relation 
to chanyves in the blood volume 
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Copenhag 
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Estrogen Antagonisms: 
19-Norprogesterone and 
18,19-Dinortestosterone as CEstrone 
Antagonists 


CLEAVAGE of the angular methyl group at carbon- 
10 of the testosterone molecule results in a compound 
that is much more potent than the parent as an 

strogen antagonist (unpublished work) and myotro 
me agent’, but not as an androgen! Since 19 
norprogesterone has been known as a potent pro- 
vestational agent for some vears* 18.19-dinor 
testosterone has recently been synthesized by Dr 
W. F. Johns, of the Division of Chemical Research, 
(;. D. Searle and Co.. these two materials have been 
examined as antagonists of cestrone-induced vaginal 
smear changes in spaved muce 

The assav will be deseribed in detail elsewhere 
unpublished work). Spaved, adult. female mice were 
selected from a colony and injected with a total dose 
of 2 ugin. of cestrone, given in four equal, daily. sub- 
cutaneous mmjections over a 4-day period Vaginal 
smears were taken on the afternoon of day 5 and 
morning of day 6, and were scored as positive if no 
eucocytes were pre sent? The standard dose of 
cestrone produced 80-100 per cent positive responses 
in various tests with 10-15 mice in a group. Com- 
parisons between and among compounds were made 


INE AND 
SMEAI 
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at the dose-level that vas estimated to produce 
a0 per cent depre ssion in this response 

19-Norprogesterone is some thirteen times more 
potent than progesterone as an antagonist of the 
vaginal smear effects of aestrone (Table 1 
Dinortestosterone had no effeet on the proportion ot 
positive responses at doses up to 1.000 ugim (This 
dose of 18,19-dinortestosterone produced shight but 
significant inhibition of the uterine growth stimulated 
in mice by 0-3 ugm. of cestrone.) 

The high potency of lu norprogesterone correlated 
well with previous results ino which the 19-nor 
configuration was more potent than the natural 
torm (unpublished work) The absence of activit, 
of 18,19-dinortestosterone is of particular interest 
cleavage of the angular methyl group at earbon 10 
increases the potency of testosterone (SO-L70) pet 
cent, unpublished work) as an cestrone antagonist, 
whereas with the further cleavage of the methyl 
yroup at carbon 13 activity is largely lost 

RicHarp A. EnGren 
Division of Biological Research, 
G. D. Searle and Co.. 
Chicago, Illinois 
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RADIOBIOLOGY 


Lead-210 in Some Human and Animal 
Tissues 


IN two reeent publications! measurements have 
been reported of the levels of lead-210) (radiiun-/)) 
in the bones of non-occupationally exposed American 
subjects In the present communication similar 
findings are reported for some human and animal 
bone and liver specimens from Great Britain 

Six samples of bone, obtaimed from subjects who 
had died of malignant disease, were analysed for both 
total lead and lead-210 The specimens were dry 
ashed at 470-500° C.. using lead-free concentrated 
After solution of the 
ash in lead-free hydrochloric acid, lead was extracted 
with diethylanmunonium diethyvl-dithiocarbamate at 
pH 0-1 and then estimated colorimetrically using 
dithizone, lead-210 being estimated afterwards by 


nitric acid as an ashing aid. 


low-background beta counting of the daughter 
bismuth-210, which was separated from lead with 
cupferron (to be published) The results are yiven 
in Table 1. It will be seen that the mean stable lead 
concentration was 6°3 ugm./gm. bone, in good agree 
ment with the value of 6-6 ugm./gm. found bv 


Tead 


Tissue (ug mi et bone 


Human vertebra 
Human vertebra 
Human vertebra 
Human vertebra 
Human vertebra 
Human tibia 


Mean 


ox bone (shaft 
Ox bone (shaft) 


Mean 


No 4773 
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Lartter, and D 1,4 Proc, Laurentian 
Hor ~ R nt Prog. Hor Research. 15 11 
Bojesen, Scand. J. Clin, and Lab, Invest.. 8. 5 tot 
Bojesen, E.. and Degn, H.. Abstr. First Int. Cong. En 
Session XI, 6, N Copenhagen (July 1960 
Bojesen, E.. Acta Physiol. Scand., 38, 130 (1954 
; 
Allen, W. M., and Ehrenstein, M., Science, 100, 251 (1944 
Riggers. J. D.. and Claringbold. P. J., J. Endoerinol., 11, 277 (1054) 
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Pipton The mean lead-210 concentration of 0-026 
pieocurie gm. of bone is comparable with the values 
found by Hursh! at Rochester, and Holtzman? at 
\rgonne, of O-O15 and 0-040 picocurie gm. respec- 
wal 
At the san time, measurements have been carried 
out to determine the nature of the x-radioactivity 
previously reported? in the liver of seven non 
eccupationally exposed individuals at levels of the 
order of 0:34 picocurie gm. ash, equivalent to about 
(003 picocurie gm. tissue Using an improved 
ersion of our sensitive a-spectrometer (ref. 5, and 
to be published), 2-spectra have been obtained of the 
ashed liver of two other unexposed individuals (both 
alignant cases, as were also the earlier subjects 
These show at least 80 per cent of the activity m a 
ngle spectral line at approximately MeV., 
orresponding to polonium-210. One of these spectra 
shown in Fig. 1. Since it is to be expected that 
most of the polonium present in the original sample 
vould be volatilized during ashing, the subsequent 
observation of polonium-210 in the ash is presumably 
ndicative of the presence of its parent lead-210 
\lthough these identifications have so far been made 
for two individuals only, it seems reasonable to 
ippose that some SO per cent or more of the total 
activity previously reported for the larger group 
of liver samples (that is, approximately 0-0025 
picocurie gm. of wet tissue) was also due to the 


presence of lead-210 
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Fig. 1 Particle spectrum of a sample of human liver ash 


We have also measured the total lead and lead-210 
contents of two samples of ox bone The results, 
included in Table 1, indicate that the lead-210 
contents are some ten times higher than for humans, 
although the total lead contents of ox bone are lower 
by a factor of two. By means of a-spectroseopy, 
supported by observations of the rate of growth 
of total a-activity after ashing, the lead-210 content 
of a sample of ox liver was found to be approximately 
O05 picocurie gm ot tissue, some twenty times 
greater than the value reported above for human 
beings. It appears that the relatively high levels of 
lead-210 in the ox may be attributable to the pre 

iously reported occurrence of this nuclide on foliage® 

We wish to acknowledge the support and encourage 
ment of Prof. W. V. Mayneord in this work, and our 
thanks are also due to Dr. W. Anderson and Mr 
J. O; Crookall for helpful discussion We are in 
debted to Dr. J. P. M. Bensted of this Department, 
and to Dr. N. F. C. Gowing, director of the Department 
of Pathology, Royal Marsden Hospital, for providing 
post-mortem material. Financial support for one of 
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Incorporation of Phosphorus-32 into 
Adenosine Triphosphate of Adrenal 
Chromaffin Granules 


THe discovery by Hillarp and his colleagues! of 
the presence of large amounts of adenosine triphos 
phate (ATP) in the adrenal medulla has led to 
speculations on its role in the storage and retention 
of catechol amines in this tissue. It has been shown 
that the amines are stored in cell organelles, the 
chromaftin granules, which are cistimet fro: the 
mitochondria ; they can be separated from the 
latter by centrifugation over a density gradient? 
This has made it possible to establish that ATP 
oceurs in a high concentration in the sites of storage 
of the catechol amines, in stoichiometric amounts 
in relation to the amines present 

It is known from work on many different types of 
cells that the mitochondrial ATP is rapidly turned 
over; but it is not known if the same holds for the 
ATP in the chromaffin granules Either the main 
function of the ATP is to act here as the anion that 
holds the catechol bases in the storage position, 
or it serves an onergy donor in maintaiming the 
high concentration of amine in this site against a 
diffusion gradient. Thus, some insight into the 
function of the ATP might be gained by a study of 
the incorporation of phosphorus-32 into the ATP 
of chromaffin granules, as compared to that in the 
mitochondria 

Animals received 0-5-1-0 me.“*P kgm. body-weight 
0-5-2 hr. before death. The rats were killed by 
decapitation and the adrenals were rapidly removed, 
adherent fat was dissected away and the glands were 
dropped into 0-3 .M sucrose at 0 The dog was 
anwsthetized with pentobarbitone before death and 
the cats were killed by cervical fracture. The mito 
chondria and chromaffin granules were separated 
by density-gradient centrifugation and deproteinized 
with trichloroacetic acid, which was then removed 
with ether. ATP in the granules was measured by the 
firefly method® and its phosphorus-32 activity was 
obtained after chemical hydrolysis. (ood agreement 
was found between chemical and firefly estimations, 
a result which suggests that the predominant nucleo- 
tide was ATP. ATP in the mitochondria either was 
determined chemically as inorganic phosphate liber. 
ated by 15 min. hydrolysis in N hydrochloric acid 
at 100°, or the nucleotides were separated on 
‘Dowex’ columns‘, the phosphorus-32 was counted 
and the concentration determined by the firefly 
method. 
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INCORPORATION OF PHOSPHORUS-32 INTO ADRES 
CHONDRIA AND CHROMAFFIN GRANULE 


Time after Specific activits 


injection 


Mitochondria (sranules 


465 
65 


on 


* speeitic ac mints min. agin. phosphor 

It will be observed (Table 1) that in both the cat 
and the rat the specific activity of granular ATP was 
verv much less than that of the mitochondrial ATP. 
With these two species the adrenal cortex was not 
separated from the medulla so that the mitochondria! 

material from two different 
Since these could have different 
was performed 


fraction represented 
parts of the gland 

turnovers of ATP, an experment 
with a dog. with which species separation of the two 
regions of the gland could be achieved before isolation 
of the mutochondria Although and Ball 
have reported that the respiratory enzymes itt the 
cortex of bovine adrenals are several times more active 
than those in the medulla, at | hr. after administration 
ot phosphorus 32 to the dog, the specific activity 
of the ATP (separated on ‘Dowex’) of the cortex 
was only 50 per cent greater than that of the medullary 
mitochondria. Therefore, it seemed unlikely that the 
large differences in specific activity of ATP between 
mitochondria and granules was due to 
activity from the cortical 
activity from 


Spiro 


cat and rat 
ATP of high 
mitochondria exaggerating a very low 
the medullary mitochondria 

The presence of ATP in different cell 
ments different turnovers has been discussed 
by Chance*, reference to mitochondria and 
evtoplasm, and a distinction between and 
evtoplasmie ATP metabolism has also been observed 
‘Ord. M. G.. and Stocken, L. A.. unpublished work) 
The low uptake of phosphorus 32 in the 
fraction could be readily understood if we assume 
that the ATP is the granules as a 
relatively  imert the 
donor 


specitic 


compart 
with 


with 
nuclear 


granule 


functionmg im 
binding anion for catechol 
concerned 
with maintenance It is hoped 
to obtain further evidence on this point by a study 


ATP during the 


restoration of catechol amines after depletion of the 


amines, rather than as an cnergy 


of ther concentration 


of the iptake of phosphorus 32 into 


yranules 
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PATHOLOGY 


Production of Pyrogenic Substances 
by Extracts of Delayed Hypersensitive 
Cells mixed with Antigen in vitro 


Many published experiments on the passive trans 
fer by cells of hypersensitivity undoubtedly indicate 
that the mechanism of delayed (tuberculin) hyper 
sensitivity is based on a reaction of hypersensitiv« 
cells with antigen. In previous work I have demon 
strated that, on incubation of delayed hypersensitive 
cells with antigen 77 are formed 
imitating manifestations of delayed hypersensitiy 
fever and inflammation of the skin! 
Simultaneously with the formation of pyrogenic 
substances. the cells are desensitized, that is, they lose 
the ability to transfer passive hypersensitivity . 

The whether a similar reaction (forma- 
tion of pyrogenic substances) could be evoked when 
mixing and incubating cell-free extracts of hyper 
sensitive cells with specific antigen has now been 


metro, substances 


ity, namely. 


question 


investigated. 

Sensitization of the animals (guinea pigs, rabbits). 
preparation of cell from spleen and 
lymph nodes, antigen used (2 ugm. purified protein 
derivate or 0-5 Ly purified diphtheria toxoid), and 
the method of evaluation of the fever reactions have 
been deseribed in detail elsewhere? A positive reac 
is manifested by a_ short fever 
beginning usually within 15 
in 30 min. after injection of the substance tested to 


SUSPeNsions 


monophasic 
culminating 


tion 
and 
normal, non-hypersensitive animals 

Cell-free extracts were prepared either by repeated 
(810 times) freezing and thawing or by ultrasonic 
radiation active substances are released even on 
24-hr. storage of hypersensitive cells Hanks’s 
solution at + 4° C. In the preparation of the 
extracts the decrease of the cell count was followed. 
and also the loss of staining characters as viable cells, 
as well as the increase of protein substances in the 
supernatant fluid 

\ typical experiment ts reported Table L. 
Neither the cell-free extract of hypersensitive cells 
nor the antigen is found to be pyrogenic. The 
mixture of these substances is pyrogenic, irrespective 
ot the incubation period py rogenicity 1s developed 
even when the antigen and the cell-free extract are 
mixed and injected immediately to the test animals 
It is evident Table 1 that not even a 10-fold 
quantity of 5-fold of cell-free 
extract is capable of evoking pyrogenic reaction by 
itself 
of experiments with rabbits and when mixing extracts 


from 


antigen or amount 


The same results were obtained in a number 


EXTRACTS OF GUINEA PIGs 
PUBERCULIN tn 


ACTIVITY OF CELI 
VACCINE MIXED WITH 


lable 1 PY ROGENL 
SENSITIZED BY BLCLG 


Temperature changes 
in recipients (deg. ¢ 


ritro incuba 
Substance tested tion period 


0 0-2 
O2 O1 


Cell extract 
mil 


Puritied protein derivate 
10 


Cell extract, I ml. + ly 
purified protein derivate 


Diphtheria toxoid, 0-5 Ly 
Cell extract + diphtheria 
toxoid, OST 
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liphtheria toxoid hypersensitive cells with the 
pecific antigen Extracts of normal cells mixed 


th antigen or extracts of hypersensitive cells mixed 
th the non speci antiven Vite ld comple tel\ neva 


tive result 


Th ffecti factor wivinyg ris to 
pvrogenicitvy on mixing with antigen) can be stored 
n the frozer ite Its physical and biochemical 
propert ¢ and irther biological effeets are inder 
! stivatior 

\ few observa ns can be found in the literature 
concerning t he pos ibility ot PASSIVE transtetr ot 
delaved hvpersensitivits by cell-free extracts m 

horator ils inl pecially in mnan (so-called 
ister fact ippearance f pyrogenicit 
i i manifestation of delayed hypersens 
t n the reaction of hyper i ll extracts 
h ant n f isin aul nt the experi 
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Induction of Mammary Carcinoma in 
Hypophysectomized Rats treated with 3- 
Methylicholanthrene, Cstradiol-17:, 
Progesterone and Growth Hormone 
Tue rapid induction of 
rats treated by 


mammary caremomas in 
administration of 


Hug 


yastriu 


mitra 


thvicholanthrene has been deseribed by 
s. Briziar It was afterwerds shown 
by Hugyvins. that the 


logical state of the mamunary tree was 


lhand Sutton 


Grand and Brillantes physio 


eritical in the 


development of such tumours, and they were unable 


to induces mammary carcinomas 


rats The present 


hy pophyser 
deseribes the 


tomuzed report 


mal wtion Of mammary in hypo Ihvsec 


omized rat which were treated intra-gastricall, 


with 3-methvicholanthrene and in) which partial 
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therapy was at 


tempted 
rogesterone, and hormon 
pituitaries of female Sprague Da 
ioved when they were 50 davs old, 


{ between 150 and 170 om Treat 


13 days after hyvpophysectomy ac 


the following schenu 


(1) 
$ 


6 days 


(Estradiol 17%. ana proye 


in 0-2 ml. sesame oil subeutaneou 
every week 


10 vin. «il 


sesame oil, intra-gastrically. once 
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3) Bovine growth hormone, (5 mgm. in ] mil. 


saline daily for 6 days every week, rising to | mgm 

then 2. then 3 and finally 4 mgm./rat dav after 

intervals of 48, 31, 35 and 36 days respectively 
Marmimary vland tumours developed in f 

out of nin Histologically each ti 

structure of an adenocarcinoma with sone 

cor iparative 


regular in si and shi ‘tumour, in rat 


was almost ent croti In addition 
and tu P i No 


spindle-celled sarcoma \ rrew rapidly and 


Y developed 
No. 6 deve loped a sub-ep lermal basal cell tumour 
skin but no mammary t 
eoncerning these rat 
istrati f thy 


It evident that par al orapyv with 

tradiol, progesterone and growth hormone, as in 

present experiments, per its hypophvsectomized 

to develop mammary carcinomas following the 
idministration of methvicholant hren 
keeping with \prerinnen of Nand and rm 

found that the development of hyperplastic 


steroid together with either grow 


nodules to carcmomas im mice, req rd the presence 
t] 


i hormone 
tary aur 
owth of 
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be restarted b inplantation of pit 
known mane otrophin 
am wvrate to Ih Charles 
carrying t these experiments, and to the 
crinology Stu Section of the National Instit 
Health, Bet Marvland. for t] nitt of 
hormone TI work was supported by 
C2213(C6 rom the S. Pubhe Health Se 
STRETTON Ye 
Department of Physiology 
University of Chicago, 


eago Illinois 


Kim, | 


HAMATOLOGY 


Identity of the «-Chains of the Minor Human 
Hzemoglobin Components A; and 
A, with the «-Chains of Human 
Hemoglobin A and F 


THE oceurrence of a minor hemoglobin component 
(A,’ or B, which is related to the well-known 
hemoglobin fraction A,. has recently heen ce 
scribed! This variant, found in families of a Negro 
community of James Island, is characterized by a 
very low mobility at an alkaline pH The electro 
phoretie pattern (at pH 8-8) of the hamoglobin of a 
person heterozygous for this abnormality, shows a 
hemoglobin traction (4,), the fast moving 
fraction (4,), the slow moving hemoglobin A., and 
the heemoglobin 1 with a still lower mobility 
The hemoglobin 4A, and hwemoglobin-A ,’ are present 
m equal amounts (Q-8 ]-2 per cent), the am of both 


being equi to the percentage ot nemoglobin - 
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present im the blood ofa normal individual The 
heermoglobin 1 has also been cle monst rated Cases 
with sickle cell trait®, indicating that the two abnorm 
alities (double A, spot’ and ‘the presence of thi 
abnormal haemoglobin NS’) are controlled by a different 
pair of alleles In some cases of thalasswmia trait 
hoth hamoglobin ] fractions were found 
increased by a factor of two the ‘double 4 
heing contributed by one parent and the thalas 
trait by the other parent 

The abnormal heemovlobin 
Negro population of the State 
course of a search for hemoglobin abnormalities of 
some 3 es, using the starch gel ele trophoretice 
technique ' the double 1 t abnormality 
found in members of at least eiwht familie 

the relative amoun of hemoglobin A 
as of Iwemoglobin A were about | per cent each 
(estimated with ¢ Mi ine autograph In two cord 
blood hwmoglobin samples amounts (0 
per cent ot these two I \ « demonst 
The oceurrence of 
known hamoglobin abnormal 
has not vet been recorded 
Since a close 1 ‘lationship between the haunoglobin 


1, and the hamoglobin A secms likely. a study of 


possible identical struct iral abnormalities was under 
taken In this communication we report part of the 
results, of this work, namely hybridization 
experiments carried out in order » demonstrate the 
Poss ble identitv of the gy chains of the two minor 
oglobin 1 an haemoglobin 
of heemogtlobin and hamoglobin were prepared 


hemoglobin components with the x-chains of normal 
q rintities 
by CMC-chromatography®* using a 30 em 3 cm 
column and 0-OL 7 phosphate buffers of pH values 
ranging from 7°3 to 7-9 as eluting solvents The 


dilute hamoyglobim solutions of 


tained after elution 
were concentrated on a small CMC column® and 
tinally dialwsed against distilled water Small 
amount these components (10-20 mgm.) were 
mixes j equal amounts of Bart's hemoglobin, 
prepared from the blood of cases described before 

The mixtures were dialysed at 4° against 0-1 
sodium acetate buffer (pH 5-0) for 36 hr. foilowed 
bv dialysis for 36 hr. with a VV phosphate buffer 
of pH 6-8 Chromatographic separations of these 
mixtures before and after hybridization were carried 
out as described before* The results obtained are 
presented in Fig. 1] In both control experiments 
(Bart’s hemoglobin hemoglobin 4 and Bart's 
haemoglobin haemoglobin the two mayor frac 
tions are present while minute amounts of heemo 
globin A (and also of haemoglobin A, in the mixture 
of Bart’s hemoglobin + hemoglobin as 
ties were demonstrable After hybridization, how 

ever, considerable amounts of a h t moglobin traction 
were found. which showed the same mobility in 
CMC-chromatography as leemoglobin The foetal 
character of this component Was proved by its high 
resistance towards alkali® and by its ultra-violet 
spectral absorption It seems, therefore, that foetal 
huemoglobin is formed when hemoglobin 4, as well 
as hemoglobin A,’ is hybridized with Bart's heemo 
globin. Since both hemoglobin A, and hemoglobin 
a. are composed of two different polypeptide chains 
x- and §-chains) with chromatographic properties (a 
tested on ‘Amberlite JRC’ 50 (ref. 4) similar to the 
x- and the % *hains ot normal human hemoglobin 
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f\ Hb- BART'S + Hb-A 
2 
(contro!) 
| | 
Ook BART'S A, 
| 
in } 
al : | 
l Pa \. 
| Hb-BARTS + Hb-A, 
(hybrid) 


Hb-BART'S + Hb-A, 
a | 
(control) 2] 


| BART'S | 
“5 
Hb-BART'S + Hb-A, 
(hybrid) 
|| ) (?) 
| / 
\ 


big Chromatographic separation on carboxymethyl-cellulos: 
f mixtures of hvemoglobin A, (Hb-A r hemoglobin 4, (Hb-A 
and oof Bart's hemoglobin befor after hybrid formatiot 


and since Bart's hemoyvlobin consists solely of the 


hains of hamoglobin-/ 
probable 


the follow Irigy SECT 


‘ ‘ ‘ 
‘ 
a4 né 2 


that the x-chains of haem 


are identical with the 


It thus seems probable 
and hemoglobin 4 
x-chain found in hemoglobin F 
x-chains of hemoglobin A, 
produced fietal hawnoglobin after transfer 


globin A, 
and hemoglobin A 
since the and 
globin A 
of chain components with Bart’s heen oglobin by the 
hy bridization The and 


techn que 
}.’ formed during hybrid formation were not definitely 


‘ omponent 


recorded in our chromatographic experiments It 
mav he that both tractiones possess chromatographic 
that of hamoglobin H (3,4 
from Bart's 


It is also possible 


mobilities similar to 


which ir indistinguishabl haemoglobin 


minder our Nperinne ntal conditions 


that the 4, component is eluted at the same pH as 
is haemoglobin 1 and the component at oan 
elution pH value slightly higher than found for 
hemoglobin A Fig. | Further work, however, 


was not possible because of lack of material 
Our results support the hypothesis that possible 
differences both 


globin components and lhwemoglobin 1 


structural between minor 


and between 


the two minor hemoglobin fractions itself must lie 
in the 4-chains of the proteins 

Full extension of our results of differences bet ween 
and 


elsewhere 


human heemo 
globin A This work 
supported in part by Publie Health Serviee Research 


these two components normal 
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CYTOLOGY 


Aggregation of Protein Particles in 
Tumour Cells 
IN the cytoplasm of the cells of some tumours 
Ehrlich tumour, Yoshida 
Walker carcinoma, hepatoma of the rat and human 
lvmphogranuloma ) a form of dispersion 
of the seen' * at the electron 


eroscope unorganized 


ascites ascites tumout 


been 
scattered 


ribosomes has 
dles« ribed* 
similar condition also occurs* 
during the previtellogenesis of the oocytes in some 
(Haliotis Paracentrotus 
lividus. Sphaerechinus qraniularis, linula 
W hile in cells ergastoplasn: 


it ix seen* that in the oocytes the ribosorne 


ergastoplasm \ 


animal species lamellosa, 
irbacia 
tumour 
persists, 
after having increased and probably having undergon: 
a transformation. aggregate during vitellogenesis to 
make volk globules (Figs. | and 4) 

It was supposed therefore that m= tumour cells 
there might also occasionally be found formations 
deriving from the aggregation of proteim particles 
l have now shown this to be the case 

Fragments of Walker tumour of the Wistar albino 
5 hr. at room temperature (about 


in an aqueous solution of deoxy ribonuclease 


rat were put for 


( 


Crvstalline’ of Light and Co 10 ml... non 


activated At the same time controls were kept on 
fragments not treated with enzvme 


kept for the same time at room temperature in dis 


and on fragments 


tilled water only In each case the fragments were 


fixed in a | per cent solution of osmic acid (buffered 


by Palade's method) For observation under the 
optical Thou roscope, the fragments were embedded 
in paraffin ; for observation im the electron mucro 


scope they were placed m a mixture of butvl and 
methvl methaervlate 

Preparations and observations were made at the 
Centre for Electron Microscopy at the University of 
Padua with a Elmiskop la apparatus 
Under the optical microscope cells notably swollen 


Siemens 


through absorption of water were observed in the 
preparations treated with enzyme ; in the « ytoplasim 
of those cells of the outer layers of the sections some 
verv evident globules of various sizes (Figs. 2, 3) of a 
similar character to those of the yolk of some oocytes 
(Fig. | appeared These globules have not hitherto 
heen found either in control preparations or, at least 


= 
B 
4 
| 


so far as can be seen with the optical microscope, m 
the cells of the internal parts of 
oft the preparations treated with enzyme. 


more the sections 

In the electron microscope some globular formations 
(Fig. 5) manifestly derived, as in the oocytes (Fig. 4 
trom “an agyregation ot vranulations (ribosonw s were 
always seen in the cytoplasm of the cells of the tumour 
undergoing enzyme action. These formations, corre- 
sponding evidently to the globules seen under the 
optical microscope, are very variable in number and 
size in each cell In the cells of the control prepara- 
tion, kept in distilled water, other accumulations of 
vranulations, but with completely 
occurred (Fig 

These results must be supported by other experi- 
ments, made also in a proper rsotonic and isohvdro- 
medium It has to be established if the 
deoxvribonuclease. too. constitutes the only substance 


irregular aspects 


venronic 


which can determine the process of aggregation, or 
rather what. like other 
creating the favourable conditions for this process to 


substances, is suitable for 
take place. The same result, in any event, appears 
to be of notable importance in with 

(a) the existence of an enormous number of unorgan- 


connexion 
ized ribosomes (>) the possibility of obtaining their 
aggregation artificially as normally in the oocytes 

(ce) a new orientation for the understanding of very 
intense intracytoplasmatic proteie svntheses 
ascertaining of the real alteration of the tumour cells 
The hypothesis*:? that the cellular structure, which 
reacts directly to the action of carcinogenic agents ts 
the nucleolus, 
consistent In 


would seem to be and more 
fact. this. by produ ing the ribo- 


nucleoproteic granulations (karvoribosomes) in large 


more 


B50 
quantities, would seem to provoke 
normal 


The prin 


the transformation of the 
cell 
eiple 
of the ribonucleoprotems 
through the 


infective 


tumour cell 
would le in a modification 
which, 
presence of the so-called 
ribonucleic acid®'®, would 
be induced to self-duplication with 
out control 
All the 


mehade 


which, 
modifications im the 
hypertrophy of the 


alterations among 
others 
chromosomes 
Ciolgi bodies, and noticeable varia 
number of muito 
from the 


organize 


tions mm the 
derive 


cell to 


chondria would 
ot the 
vranilation eyvto- 
from the 


in 


thi levne 
ribosore while 
into the 


enormous quantities The uncon 

trolled cellular division of tumours 

COnseqience ot the 

uneontrolled divisions of the ribo 
in the mus leus 

Finally. it should be 


that the 


pomted out 
artificial aggre 


result of 
. from the 


gation above theoretical 
ide, is stall 
realization 1s very rare 
In this 


which very numerous embrvos have 


even of its 
and difficult 
rarity with 


valuable 
Connexion t he 
been found in malignant tumours of 


the testes* and the ‘2 should 


lve emphasized ; embrvos 


ovary 
these 
deriving probably from a kind of 
vitellogenesis (through aggregation 
the 


of  proteic particles as in 


normal oocytes within the germinative cells’ 


This work was supported by Consiglio Nazionale 
delle Ricerche, Roma 
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Distribution of Deoxyribonucleic Acid 
in the Cell Nucleus 


Tue problem discussed in this communication is 
the 
deoxvribonucleie 


of intermitotie chromosomes, and 
acid (DNA) is characteristic of the 
chromosomes it is the distribution and localization 
of the structure carrying DNA in the nucleus which 
are to be examined. 


since 


state 
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This question of distribution of DNA is of import- 
ance for the cytophotometric method of Pollister and 
Kis! measuring the relative DNA content of a Feul- 


gen-staimed nucleus. This method assumes a more or 


less re gular distribution of DNA in the nucleus. 
Indeed, different investigations concerning the state 
of the intermitotic chromosomes have shown that 


they are in a very extended and hydrated state and 
differ in this way from the condensed and dehydrated 
According to a first 
designed by Pollister? the swollen chromosomes nearly 
fill the entire nucleu 
of different dehydrating agents on the nuclear struc- 
ture, 


miitoti chromosomes. model 
Investigations of the effects 


as Wwe see them Im the ph 


have confirmed this idea 
Recently, another interpretation of the distribution 
of DNA was proposed according to Iversen’s 


the DNA-carrying clis- 
tributed in a peripheral zone of the nucleus and the 
wo id 


observations’, structure 1s 


remaming Observed Feulgen-staimed masses 


be the ‘nucleolus associated chromatin’. According 
to Iversen’s ilustrations, the remaining interior of 
the nucleus is empty and free from DNA. Similar 


findings have been reported by Ludford®, 
My 


Varlous Ways 


fixed in 
Stieys e's, 


investigations with paraftin sections 
buffered formol, Carnoy’s, 
have not confirmed 
were de- 
rapidly in fixed in 

ileohol or formalin at pH 4-0. In 


Feulgen-stained 


non 
Zenker’s solution, Susa mixture 
Iverson’s findings unless the preparations 
hvdrated aleohol or 


very were 


absolute methyl 


normal dehydrated preparations the 


Inasses were not only on the peripheral membrane 
or adjacent to the nucleoli but also distributed 
throughout the rernaining nuclear compartment. 


is known that most fixing agents precipitate the pro- 


teins, especially the nucleoproteins, the intensity of 
the precipitation being subordinated to the pH, the 
destruction of the lipoids and manv other factors‘ 


dration and the milieu can 
contrast 


This relationship of del 
be followed with 


microscope 


the phase 


a 
I Nucl fror 
he ef rapt thr 
& ¢- >. 
Ce 
od pie ° 
Fig. 2. Carmine acetic acid squash method, phase contrast. Nucleus 
from the epithelium of the small intestine of a female rat photo- 


graphed at two dierent levels. The whole nuclear compartment 


is inter*persed with granules. Five chromocentres are demonstrated 
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Squash methods, for example those described by 
Darlington and La Cour’, have advantages over the 
paraffin section method for demonstration of the 
nuclear structure. With these squash methods the 
nuclei te be observed should not be flattened, that is, 
they should move freely with the current existing 
in the fluid between slide and cover-slip. By moving 
the fine adjustment one can convince oneself that, using 
the Feulgen-staining method* or the ecarmine acetic 
acid stain®, the DNA-containing material is more or 
less equally distributed throughout the whole nucleus 
(Figs. | and 2). Although much chromatin aceumu- 
lates directly on the inner face of the nuclear mem 
brane, it is also often distributed without any evident 
order in the interior of the nucleus especially when 


the nucleolus also is situated in the interior. Ex- 
tended research on the nuclei of different tissues has 
démonstrated that the distribution of the DNA- 


containing chromatin in the nucleus is specific with 
every tissue and that this specificity is lost in cancerous 
cells as a result of dedifferentiation’®. 

illustrate the fact that the 
DNA-carrying chromosomes are interspersed rather 
evenly in the nuclear compartment 


These observations 
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Differences in Mechanism of Staining 
Reaction for Mast Cells of Some Lower 
Vertebrates 
examined the differences in staining reac- 
mast cells 
eticulatus, 


datris', 


HAV! 
tions in the mesenterial and 
of the viviparous Cyprinodonts Leh/stes 
Xiph phorus helleri and Xipl »ph is 
the rmesenterial cells of the « arp 
carpio and in the cutaneous mast cells in precancerous 
skin (carcinoma planocellulare of the lizard Lacerta 


mvoeardial 


mast Cyprinus 


agilis'’. Just as in the mast cells of the mouse during 
the 


reactivity 


course of experiments on mucopolysaecharide 

ifter peracetic acid oxidation Greenspan's 
mixture, 25° C., half an hour)*, a change was observed 
in the cytoplasm of the mast cells. When the per- 
acetic acid oxidation was followed by digestion with 
mucopolysaccharide-hydrolysing various 
staining reactions were obtained by the methods used 


enzymes, 


for mucopolysaccharides. 

To permit a satisfactory comparison with 
results obtained by Fullmer’ with the mast 
in the skin, the tongue and other organs of adult 
BALB/c strain mice, I used the corresponding 
histological technique. Immediately after death by 
decapitation, excised pieces 2 mm. thick were put 
into aqueous neutral calcium acetate formalin at 
17° C. for a period of 24 hr. (Lillie*). After washing 


the 


cells 


| 
5 
ke 
ae 
| 
| 
| 
| 
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and dehydration, these pieces were embedded in 
paraffin and sectioned at a thickness of 6u. 

The mast cells were stained in the control sections 
with aldehyde fuchsin, the Hale stain, the Rinehart 
stain and azure A (0-5 per cent azure A in aqueous 
0-2 M phosphate buffer pH 4, at 25° C., half an hour). 
These mast cells reacted excellently, either with or 
without previous oxidation of tissue sections with 
peracetic acid. In general, the peracetic acid appeared 
to intensify the staining reactions. 
Just as in the mouse’, if the sections were oxidized 
with peracetic acid and then digested with lysozyme 
(5 mgm. of lysozyme, Worthington ; 30 ml. of 0-2 M 
phosphate buffer, pH 5:3; 37° C.; 24-48 hr.) or 
with 8-glucuronidase (15 mgm. of 8-glucuronidase, 
Nutritional Biochemicals Corp. ; 50 ml. 0-1 M acetate 
buffer, pH 4-5 ; 37° C. ; 24—48 hr.) only a few mast 
cells were affected by aldehyde fuchsin, whereas none 
was affected by the Hale stain. The few mast cells 
which reacted with the aldehyde fuchsin were only 
slightly stained. With azure A, however, the granules 
and the cytoplasm of the mast cells remained strongly 
reactive. The staining reaction appeared to be only 
slightly, if at all, reduced. In some cases testicular 
hyaluronidase (25 mgm. of testicular hyaluronidase, 
Nutritional Biochemicals Corp. ; 50 ml. M 
phosphate buffer, pH 6; 37° C. 24-48 hr.) pre- 
vented the subsequent Hale staining reaction. If 
not oxidized with peracetic acid 
(Greenspan’s mixture, 25° C., half an hour)? prior 
to the digestion step, no effect on any staining reaction 
was observed. By boiling for half an hour in alkaline 
buffer at pH 9, the lysozyme was inactivated, which 
confirms previous work by Fullmer’. The mast cells 
were found to react strongly with all stains after 
incubation in the usual manner with lysozyme treated 
in this way. 

My results, like those of Fullmer’, using mast cells 
of the mouse, are fully compatible with the view that 
after the peracetic acid oxidation both the lysozyme 
and the glucuronidase enzy\ matically remove from the 
mast cells a certain component which is stainable with 
the Hale stain and the aldehyde fuchsin, and there 
remains a component inducing a strong metachrom- 
asia with azure A. Since the inhibitors, which are not 
otherwise likely to alter the enzyme, prevent the 
effect on the staining reactions, Fullmer’, and rightly 
in my Opinion, maintains that the insufficient staining 
with the Hale stain and the aldehyde fuchsin in 
this case represents an uptake of basic protein by 
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subsequent 


the sections were 


acid mucopolysaccharides, rendering these groups 
inaccessible to the Several 
deseribed this tv pe of blockage. 


authors have 
On the basis of the 
reactions mentioned above, one can conclude that 
although, in all the three histochemical methods used. 
mucopolysaccharides are stained, the staining reae- 
tions of 


stains. 


granules and other cytoplasmic components 
of mast cells are not equivalent at all, and probably 
do not form the substance with the 
These results are in agreement with those of Gomori‘. 


same stain. 
who had noted differences in the degree of staining of 
various mucopolysaccharides using various methods, 
and also with the fact that the periodic acid oxidation 
of tissue has found to induce the 
normally unreactive substances 
with aldehyde fuchsin, and to alter the susceptibility 
of oxytaban fibres to lysozyme, hyaluronidase and 
elastase. 

Furthermore, IT used for the staining of the mast 
the lower vertebrates 


sections been 


staining of certain 


cells of mentioned two new 


NATURE 


361 


techniques, namely, the night-blue method’ and 
tartrazine counter-staining according to the periodic 
acid — Schiff procedure’, 

The night-blue method is essentially the same as 
that reported by Hallberg’, although for the staining 
of human and mammalian mastocytes by Winkel- 
mann minor modifications made. The 
mast cells of the lizard and the teleost species men- 
tioned above showed a positive orthochromatic night- 
blue stain in the granules. The nuclei of mast cells 
were found not to stain, nor did the cytoplasm. After 
alcohol fixation the stain disappeared completely. 

After applying tartrazine counterstaining, follow- 
ing the periodic acid — Schiff procedure, the granules 
of the mast cells of the lizard, the carp and the 
viviparous toothcarps stained in a different way 
from the other granules giving a positive periodic acid 
Schiff reaction. As tartrazine, an azo derivative of 
1-phenyl-5-pyrazolone-3-carboxylic acid, we used 
the tartrazine O (C.J. 640, from G. T. Gurr, London, 
S.W.6). With the tartrazine counterstaining the 
colour of the granules of the mast cells of the lizard, 
the carp and the viviparous toothcarps turned from 
fuchsia-red to brick-orange, the other 
substances giving a positive periodic acid ~ Schiff 
reaction remained completely unchanged. 

The night-blue method and the tartrazine counter- 
staining described appear to be excellent techniques 
also for the mast cells of the lizard, the carp and the 
viviparous toothcarps. The clarity of the two stain- 
ing methods greatly facilitates quantitative routine 
estimation of the mastocyte content of tissues in 
lower vertebrates. 


some were 


whereas 
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Perception of Distance in Anima! Echo- 
Location 

Nordmark fails to explain 


article! 
bat’s 


IN a recent 
two teatures of 
one is the frequency sweep used by most species of 


the ultrasonic 
bat employing echo-location as a means of orientation, 
and the the difference between 
Vespertilionidae and which in fact 
has been shown to be a As with all 
hypotheses related to the behaviour of animals none 


other is apparent 


Rhinolophidae 


similarity 


can be proved beyond doubt, nor can we expect any 
to be complete ; we may. however, assume reasonable 
efficiency in the use of the information contained in 
echoes received by 


the bat as it relies on such inform- 
ation for its very livelihood. 


The means, suggested by Nordmark, whereby the 
bat locates objects in space by listening to the note 
produced by two pulses arriving at the ear in quick 
the response 


succession Is only a second order effect 


of the ear to the fundamental of the wave envelope is 


tae 
mim 
3 
bis * Fullmer, H. M., Nat 18 
‘Gomori, G., Brit. J 
4: 
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thieets who had no know ledge 


iltrasonic tranmsadicers which we re capable ot operatiny 

er a frequeney band of 20 ke centred on 50 ke 
transmitted energy as sutherent to re nader hack 
S\Vste mplove ad potas 
steps and the sivnmals prese nted 
tone approximately 
maximum 


the transmission and echo overlapped 


uc of the echo 


Nevertheless there 


th the largest echo expert need 


erence frequency of 3 ke 
Phus the subject experrenced 


frequeney -range 


ir spond ny 


weak compare il 


fue theory of range perception echo 
ocation, recently advanced by Nordmark Was of 


reat imterest as I had pust publi hed a theory tor 


raat hich also depends on a frequency amalysis 

Dr. Nordmark refers to the work ot Thurlow ane 
Small®. who deseribe a time-difference tone which ts 
vard by man when pairs of sound pulses are repeate { 
it rates vreater than 25s. The trequency of this tom 


s inversely proportional to the shorter pulse-separa 


time, ana ow amd Smal 
lence that it is a central effect. produced as al 
rsure of the interval between twe ets of sensors 
pulses Phis phemomenor tl ippears to 
Pron tele evidence for a central tinin mechanisn 


riginally proposed for bats by Hartridge ‘and which I 
had found difficult to visualize 

However. anv central mechanism must be limited 
rr very short time-intervals by the refractory period 
of the sensory nerve. In support of this Thurlow and 
Small found that tor two pruulse sof equ il imtensity the 
minimum interval which produced a tine difference 
tone was about | msee.; shorter intervals were only 


effective if a small poralse preceded al one an 


secona 


improbable in echo-locat 
pulse wer decreased) mm or the first one 
increased) this period was progressively lengthened 
Grinnell and Griffin® have shown that the bat s 


wulitory system can resolve pairs of equi 
! 


down to a separation of  msee., corresponding to a 
ery intense echo returning from 116-5 em But a 
bat feeding on fiving insects. which mav be taking 


evasive action’, must surely be able to obtam in 


fortnation down to the last tew centimetres 

| have therefore suggested that at close range, when 
the ex ho overlaps with the emitted the bat could 
obtain information from beat-notes between the two 
<iynals The refractory period is then not involwed. 
since different receptor cells will be exeited within the 
cochlea Phe Prequenes modulated pulse s of Vesper 
tilionids will give range and directional information, 


{ 


while the very constant-frequeney pulses of Rhimo 


Te 


lophids will measure the Lderpopole r shift and se imeiea 
the relative velocity 

Mohres*® states that accuracy of perception extends 
to about 50 em. for Vespertilionids, and to at least 
4 m. for Khinolophids —approxin itely the ranges 
expected for beat-note operation But Vesper 
tionids in flight appear to have some appreciation 
of objects at vreater distances. Possibly location ts 
initially achieved by the time-difference apparatus 
while at close range the beat -notes are ised. The latte 
could be much more accurate as the beat frequeney 
may change by 40 ke.’/s. over a range of 50 cm his 
nds however on an equ ilrate of frequency hange 
in every pulse. which has not vet been « stablished 

Phe long. unmodulated pulses and low repetition 
rates (less than 10)s of the Rhinolophids do not 
appear to lend themselves to time-difference measul 
ment. Mohres has rejected such mechanisms for these 
bats and suggested that they obtain information from 
the direction and loudness of the echoes The beat 
note mechanism makes this possible by avoidimy 


additional Dopple r can endow then 


askin The rapid vibration of the ears, Dy pro 


sith greater directionality than their size suggests 
and also allows operation under stationary con 

An electronic model which produces various bat 
like sounds and allows one to hear the beat-notes 


shows that the human ear can achieve considerable 


Ps 

wave), and it ts mlikKely that if ts ied le 

directh Che bat would find no benefit from th 

frequency -sweep vithin the pulse. first obser ead by 

Ciriftin®, if it used tl method Analysis of some of 

ipa 

reeords " in Imstantaneous spectrun 

umalvser show the frequency modulation sweep to be 

nearly lmeat Such a frequency sweep can provict 

ry much more information than the simple puls 

ethod although it is much more difficult to 

lequately* and ince Rhinolophidae also employ 

i frequenev-sweep at the end of the tone 

t seers reasonable to believe this to be an 

feature of the bat’s echo-location system 

have recently carried out some experimnent 

onnexion with a blind guidance device vhich have Oh 

erved to confirm my behets Both a pulse and a 

frequenes moctulatron echo-location system were 

soever of the svstems beimg tested or of the results 

to expect, so that thev could only judge by theu ee 

clirect bser thor ed the same 

some of the tests \ Gin. diameter metal sphere es 

is detected at upto LO ft. but the distar could not 

ind this with very little certamty. In some tests the ooo 

transmission could not be heard by the observer: 

in those where it could the intensity was comparable ae ~ 

vas little difference in the poor ability of thes ibject to > ae 

ate an object as a result of this ee Ne. 

The frequency modulation svstem om the other 

hand used a transmission which varied linearly from eee 

“oot to 40 ke. s it a rat vhich produced a ee et. 

are 

lepending on the distance to the object Usiny ate 

his avatern there was no difficulty in determming the 

listance to an object, depending only on the abilits gigs, 

} 

the ibject to estimate the frequency for example, 

in object at 10 ft. would produce an echo at the sub ber? 
; With such a svstem even fine wires of only L mm ee 
liarmeter could be letected with reasonable ease 

was quite impos ble vith the pulse system 

Phe conclusion drawn from these tests was that the 

t} vhat ean possibly be obtained from the fre CP ae 

sweep. Pye has shown how such 

i yster in possible phvsiologically n the bat and 

4 
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Perfect heat transfer 
Accurate temperature control 
Maximum safety 
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Extraction Units are available with three, four, or six 
recesses, accepting flasks up to 1000 ml., and a controller 
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Non-standard units can be supplied to meet any requirement 


Macro-Kyeldahl “nits are supplied tor six tests 
accepting flasks up to 800 ml., with a controfler and 
indicator lamps fitted to each recess 

Units with two recesses are also available. All units 
ire equipped with adjustable flask rests 

ind are suitable for rack mounting WH 
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He's weighing 
to an accuracy of 1 MICROGRAM! 


He's doing it on the filing cabinet just to show you-—-he 
could do it on anything else just as easily. He's not 
worried about levelling, draughts, temperature or vibra- 
tion 

And he’s not worried about his results ; he knows that 
with the CAHN ELECTROBALANCE he has an accuracy of 
0.05% and a reproducibility of 0.02% on each of the 
instrument's six scale ranges—O-Img to 0-100mg—-and 
with no ‘ifs’ or ‘buts.’ 

This weighing will take him less than one minute. Then 
he'll hand the balance back to the colleague he borrowed 
it from—with one hand: it weighs only 12 pounds. And 
he knows it will give just the same first-class perform 
ance next time he borrows it—because he can calibrate 
it in a matter of a few seconds every time he sets up to 
weigh 

He's a happy man. And so is his Director. Because this 
versatile, portable CAHN ELECTROBALANCE replaced 
conventional micro-balances—and does the same 
work, MORE ACCURATELY, MORE EASILY and FASTER 

Two other versions of the Cahn Electrobalance are avail 
able. One has the capacity to weigh small samples up to 
lgm much quickly and accurately The 
other is an of the balance featured 


THE CAHN ELECTROBALANCE 


is a revolution in micro-weighing 
Write to-day for further details 


one 


four 


easily, 
version 


more 
automatic 


SHANDON SCIENTIFIC COMPANY LIMITED 
6 CROMWELL PLACF, LONDON SW7 KNIGHTSBRIDGE I13! 
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PULSES PER 
SECOND 


The A.1.E. 
CRYSTAL CHRONOMETER 


The a.t-£. Crystal Chronometer is suitable for any application 
for which a precisely accurate pulse source is required. Models 
can be supplied to provide as many as 1,000 pulses per second 
or as few as one per week. It has a long term accuracy of 
within 12 seconds a year at normal temperatures, i.e. 13°C to 
25°c but models can also be supplied for wider temperature 
ranges, from -10°c to +5S'c. 

Mechanical rigidity and electrical stability ensure that perfor- 
mance is unaffected by vibration and movement of the type 
experienced in air, road, rail or seaborne installations 

Data Transistorized circuitry - 24v d.c 6v or 12v 
on request - Remote or local starting - Rack or cabinet mounting 
- Standard impulse outputs: 1 sec., 30 sec., 60 sec., and/or to order - 
Overall sizes : 124 in. x 8} in. x 8 in. 

Some applications—To synchroni 
vide 1 millisecond oscilloscope “trigger” - For laboratories as 
an accurate pulse source - As “‘marker™ for medical applications, 
e.g. recording, electro-cardiograph, respiration recorders, pulse 
rate, etc. - For armed services for time netting and count down 
For mobile application, outside broadcast vans, etc. - For astro- 
nomical work for universal or sidereal time - As a master clock 
for production time control - As a control for electronic stop- 


operation 


e 50 c.p.s. generators and pro- 


watch facilities. 
For further information write for “Aiming for Greater Accuracy 
COMMUNICATION SYSTEMS LTD 


NORFOLK HOUSE - NORFOLK STREET - LONDON W.C.2 - TEL: TEMple Bar 4506 \ 
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precision in this form of echo-location. Preliminary 
tests show that time-difference tones are weak for 
the echoes of small objects, although this need not be 
so in bats. It seems that frequency modulation gives 
little, if any, improvement. Rectification (used for the 
detection of beat-notes) does appear to help, presum- 
ably by allowing the ear to use the pulse envelope 
component as well as the carrier. No time-difference 
tones can be produced with artificial Rhinolophid 
pulses. 

The complex pulses of other e« ho-locating animals 
will not form beat-notes. Direct echo-delay 
measurement, by a process such as that indicated by 
the time-difference the only 
possible mechanism for these cases at present. It is 
that the interception of flying prey by 
insectivorous bats is related to the characteristically 
simple frequency structure of their pulses, which are 
informative. But as Dr. 
Nordmark it is not certain which properties 
of the echoes are actually used. Further investigation 
before these theories can be evaluated 


useful 


tone, appears to be 


suggested 


more 


thus potentially 


states, 


is necessary 
and some understanding of the true mechanisms can 
be achiev ed. 

This work is sponsored in part by the Air Force 
Office of Scientific Research of the Air Research and 
Development United States Air Force, 
through its European Office. 
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Tue frequency sweep used by some bats is unlikely 
to be essential for perception by 
animals, and is possibly no more than an accidental 
consequence of their method of sound production 
When the cricothyroid muscles of the larynx of 
E ptesicus bats are denervated the modulation is 
altogether absent and the frequency becomes con- 
stant at about 10 ke. Yet such bats land normally on 
and moderate size. \ 
slight decline in performance can be attributed 
to the greater wave-length used and the reduced 
vigour of the bats as a result of the surgical opera 


distance these 


walls avoid obstacles of 


tion’. 

The such 
drastically altered conditions points to the danger of 
attaching too much importance to specific properties 
of the sounds used in estimating distance. If distance 
is indicated by the pitch of a tone some other facts 
are also more difficult to explain if one assumes that 
the pitch is a function both of distance and definite 
properties of the sounds, as Kay and Pye do, rather 
than only of distance, as I do. If the frequency- 
sweep were utilized in the way these authors suggest, 
each animal would have to work out its own scale for 
measuring distance and maintain its particular 
sweep characteristics under all conditions. The 
critical variable is the rate of change of frequency, 


success of these animals even under 


NATURE 


363 


which would have to be constant. As this is a function 
of the frequency-range and the duration of the sweep, 
each of these factors must be held constant or changed 
to a degree which compensates exactly any change in 
the other factor. Such precise and complicated mech 
anisms for events of a few milliseconds’ duration are 
unknown in biology. Novick? and Griffin! give many 
examples of the variability of the frequency-range, 
rate of change and duration of the sweep. Griffin's 
records for the bat Hptesicus, for example, show clearly 
that the decreased duration as the bat 
approaches an obstacle results in an increased rate of 


pulse 


change of frequency. 

The typical decrease in pulse duration will also 
preclude the overlap between outgoing pulse and 
returning echo, which frequency-modulation 
method of echo-location presupposes, until the last 17 
em. or so. Pye does not take this progressive decrease 
into consideration and it is indeed inexplicable if an 
overlap is to the bat’s advantage. He might possibly 
argue that it is only during the last 17 cim., where the 
time-difference may fail, that the 
frequency sweep acquires its Importance We have 
to bear in mind, though, that this distance will be 
covered in about 1/20 of a sec., which is the reaction 
time between the hearing of an echo and the turning 
of a bat’s flight according to Griffin. The interception 
of flying prey can be accomplished also by imsect 
iverous bats using a different type of pulse and there 
fore likely, as Pye has pointed out, to use a time 


mechanism 


difference mechanism. 

The alleged advantages of the frequency -modulation 
method cannot be substantiated by experiments 
which use instruments capable of a high degree of 
precision for sound production and a non-linear 
instead of the ear to generate the difference 
Nor can the failure to hear a time-difference 
tone under certain conditiféns prove anything as long 


dev ict 


tones. 


as we are not given the experimental details 

As Thurlow and Small had no reason to measure the 
thresholds for the sweep-tone under the 
particularly the high intensity 
would correspond to animal echo-location, we cannot 
use their results to decide whether their pitch phenom- 


extreme 


conditions which 


enon is the whole answer to the problem of distance 
perception or not. I have recently able to 
verify though, that the sweep-tone can be heard 
(a) when the pulse-rate 1s irregular; (b) when pulses 
corresponding to those of other animals are present; 

) when the signal/echo ratio is much greater than 
in earlier experiments; (d) when the pulse-rate is no 
more than 2-3 per sec. and the (long) pulses overlap, 
the situation for the Rhinolo- 


been 


corresponding to 
phidae. 

Pye has raised an important point when he asks 
how short the interval between pulse and echo can be 
without abolishing the time-difference tone. The 
basis of this pitch phenomenon can scarcely be that 
suggested by Kay, and is likely to be found in the 
synchronized response of the nerve to pulsed stimuli. 
As synchrony can be maintained up to 4,000 c.p.s., 
the shortest interval may be 0-25 instead of 1 msec.’ 
As Dijkgraaf* has shown that a bat can react to a 
worm held about 5 em. from the animal’s mouth, 
the tentative limit of just over 4 cm. for the time- 
difference mechanism is low enough in this case. 

The maximum distance recorded at which an object 
was detected, 6-4 m. for a Rhinolophid bat, is more 
difficult to explain. A pitch of 22 c.p.s. may be slightly 
low to serve as a reliable sign. It is important to 
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that echo-locating aninals prob- 
change of pitch 
Under certain ¢ onditions 


miber, tho wh, 


ably react to change and rate of 


rather than absolute pute h 
n change ot 
that a 


made bet wer 
piten ana and it 


slight modification of the timbre 1s the earliest sign in 


no sharp cdistinetion can be 


chanyve of timbre, may be 


many situations If we assume that the Khino 
lophidae praciore the distance by thie loudness of the 
echo we ill instead be faced with new difficulties 
How, tor example, can these bats jud the loudness 
of the echo when the interval between outgoing pulse s 

iv be as short as a few milliseconds 

It should be added that the frequency of these 
pulses is not quite constant and therefore nhikely 
to be used for estimatin distance according to the 


Dopyple r prin iple 


JAN NORDMARK 


Lidingo, 
Sweden 
D. R., Lest 7 he Dark (Yale Univ. I s, New Ha i 
N \ Z 138, 81 (1955 
H., Phy 37, 1 
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Insecticide Resistance in Mosquitoes 


\ pETAILED study of the nature and mode of 
inheritance of dieldrin-resistance im stram of 
lnopheles qamlnae from the Western Sokoto region 
of Northern Nigeria, and of DDT-resistance in a straim 
of A. sundaicus from Indonesia has already been 
made and recorded Dieldrin-resistance im 1 
jambiae was hown to depend on a single genetic 
factor semi-dominant in its manifestation and 


velodiene chlorin 
but DDT 


rane 


istance to other ¢ 
BHC 
is also shows a 
but the 
mnparts Cross resistance 
dieldrin or to 


cross-Te 
ated hydrocarbons and to 
Dp 


factorial 


not to 


resistance im 1. sundar 


type of inheritance, here factor is 
and 


bit 


recessive in nature 
to DDT-analogues 
~- BHO 


Two other clieldlr n-resistant strains of A. 
heen studied, one from Kano in Northern 


rot To 


gambiae 


have now 


Niveria‘, and one trom Bobo Dioulasso in French 
West Africa, and an identical typ» oft resistance To 
that found in the strain from Western Sokoto 


demonstrated In addition, dieldrin-resistance has 
im three 
1. quadrimaculatus and ¢ 


and a single semi-domimnant 


been st other species of mosquitoes, 


1. albimanus, ulex fatiqans, 
factor has been shown 
The resemblance of the 
the to that 
previously investigated in A. enhanced 
by the fact that the discriminating dosages of dieldrin 
and hybrids 
both larva 
fatiqana the dis 


to operate m all of them. 


resistance in wo anophelme ios 


qamb 


ae is 
soparat ing suscoptibles from hybrids, 

from resistants, are almost identical im 
and adult tests In the case of ¢ 
criminating dosages applicable to the adults are 
somewhat higher than in the anophelines. In other 
vords, the susceptible and hybrid adults are more 
tolerant to the insecticide than are the adult ano 


phelines 


Three straims of adi mea ulatus, one from 
Marviand. one from Florida, and one from South 
Carolina. United States, have been used in these 


stigations. From the first two, dieldrin-resistant 
have been selected which are susceptible to 
Attempts to select DDT-resistance from the 


mve 


DDT. 
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original populations have farted The South 
Carolina strain is susceptible to both inseeticide 

The dieldrin-resistant straim of originates 
from Ceylon Attempts to seleet DDT-resistance 
from have so far failed The susceptible strain of 
this BPecier, used for crossing with thu resistant 
strain, is one from Malaya Both strains are much 
more tolerant to DDT in the adult stage than any 
susceptible anopheline In facet they appear To be 
as tolerant as the DDT-resistant strains of anophe 


lines so investigated the larvae are 


tar However 


more susce itible to than those of susce 
I 


strains of anophelmes It would thus appear that 
( atiqa shows a natural high tolerance to DDT 
in the adult stage, and that this is a characterist 
of the species and does mot ster 
factors for resistance 

The dieldrin-resistant stram of 4 , was 
~t lected from a mixed popula ron Of this tror 
Salvactor Like the other crelar resistant 


spec res susceptible to DDI ~ isceptible 
strain of the same species for nheritance 
originated from Panama SNeleetion of the 


Was apparently 


Salvador 


mixed El 

resulted m the 
DD T-resistant 

elected stram on dieldrin reveates 


original population WwW th 


} 


production of wha 


stram of thu Testing 


a true 
thus the presence 
tron 
rain which 
DDT and 


that a 


cdueldrin-resistant 
this 
would tolerate 
dieldrin 


howmys double resistance 


of some individuals, 


or it with mseet ide produced a st 


very high dosages of both 
on comsecutlive straim 
From the stram showing DD'T-resistanee and some 


dieldrin-resistant individuals has now been iwolated 
a strain resistant to DDT and completely susceptible 
to dieldrin bv seleetion from the offspring of nadivicual 
fernales 

This isolation of three strains of the sari 
resistant to DDT but susceptible to dieldrin, 
one to dieldrin but DDT, 


and a third resistant to both insecticides, is im itself 


species, 
one 
resistant susceptible to 
a proot that two separate genet factors are involved 
Further confirmation has come from the crossing of 
the DDT-resistant strain with the sus eptible Panama 
studving the mheritanes of 
A pattern of inheritance has been 
that 


monofactorial 


strain and mode of 
DDT-resistance 
demonstrated almost 


inheritance dependent on a virt ially rece 


shown im 
of 


ssive factor 


identical with 


mdaicus, namely, a type 


It remams now to CTOSS the DDT-resistant stram 
with the dieldrin-resistant to show whe ther the 
factors oceur on the same chromosome (and, if so, 


how far apart) or on separate « hromosomes. and this 
work is m process 
Finally, DDT-resistance 


in a third anophelime species, 1 


studied 
By 


has also been 


comparing a Yesistant  stram from Iraq with a 
susceptible stram from India and crossing them, 
DDT-resistance in this species has been shown to 
Impart Cross resistance to DDT-analogues but eon 
tinued susceptibility to dieldrin and y-BH¢ The 
inheritance pattern differs slightly from that shown 


is in that the single 
24-hr 
i¢ le are 
knockdown 
made, 


mant 


by A. 8 wndaicus and albiman 
seri -dominant 
from to the 
considered When, however, ecliate 
counts after removal from the msecticide are 


factor involved Is when 


mortalities exposures 


the factor appears to be more recessive than doi 
DDT-resistance in 1. ste phe ns? is of a comparat ively 


low order. some 10-20 times only, and exact diserumt- 
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between the genotypes is impossible The 
the monotactorial character of the 
this 


process of repeatedly 


pore 
establishment of 
imheritance of 
confirmed 
erossimg the he 
and exposing the offspring to a dosage of DDT which 
The 
survivors have then been re-crossed with the susce } 
and the 
mortalitv at each stage 


resistance in Species has been 


finally by back 
with the susceptible parent 


terozvyot 
s known to eliminate s isceptibles completely. 


tible selection repeated 


The 


more or 


strain process ot 
ot selection has 
less at the sare level 


It has not shown the 


consistent rise expected where more than one genet 
factor is involved 

These 
that resistance in mosquitoes is of two independent 
DDT -re and dieldrin-resistance. Fur 


ther, they have shown that resistance is dependent on 


investivations, then, have amply confirmed 


Types, sistance 


a single venetic factor, semi-dominant in the case of 
and recessive or nearly so in the 


feature 


of DDI 


characterist 


resistance, the 1 markable bemg 
x apply to different 
That the two 


population of 


that 


t Species 


n widely appeared le al parts of the world 


factors can exist together in the same 


the same specres is now definitely established, and 
should further stimulate the search for new and 
efficient insecticides outside the chlormated hvdro 
earbon gt of organic ch ymucals. 


e experiments are bemg prepared 
for separate ation 
(;. Davipson 


Jackson 


Ross Institute of Tropical Hygiene, 
London Sehool of Hy viene and Tropical Meclienn 


London, W.C.1. 


Keppel Street, 
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Parental Care in a Rare Spider Pellenes 
nigrociliatus (L. Koch) var. bilunulata 
Simon 


IN May 1959, on a strongly sunlit slope of a road 
side searp adjacent to a pine wood im Torun (nerthern 
shells (Helicella 
which 
(up to IS em 


Poland), about 20 specumens of snail 
(L.Rfty found 


uh above the vround 


were each of Was 


ICONS 


suspended h 
on plants (mostly grass) by means of a ‘rope’ twisted 


together from many spider-silk threads 1 3 cm. long 
The entrance to the shell was closed by a irtuin 
made from thick spider's fabric. From time to 
time a horizontal slit (Fig. 1) opened in the curtain, 


and a pair of white-haired spider's pedipalps appeared 
in it (Fig. 2). It was, however, difficult to make the 
of them. though 
brought 


inhabitants of the shells come out 
they attacked fairly 
close to the opening in the curtain 

compelled to leave the 
by putting them on a warmed base The 
inhabiting the shell (Fig. 3) proved to be a 
Dr. Jaeques Denis (Anzin-Nord, France) identified 
t as Pellenes niqrocil Koch) 
According to him, until now 
been known only as one specimen found in 


vigorously ao needle 


shells 
spider 
rarity 


The spiders were 


atus (L. var. fiilunulata 


Simon this form has 
France 
(Tarn). 

During June and July 
trips, I found, on the same scarp, 20 more suspended 
All specimens of spiders 


1959, im the course of several 


shells of the same species 
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found were females. Thev were taken to the laboratory 
and placed in small glass terraria, with empty 
shells on the floor the same which abounded on 
the scarp Expelled from their shells, in the same way 


in the terraria 


snarl 


first case, they were left 
that 


attaching threads o the 


as yn the 
was noticed some of the spiders were 
shells Then, in 


threads to the 


Soon it 
‘ mipty 


absence of plants, they attached the 


wall of the terrarium. \fter suspending the shell 
they entered and clored the entrance with a thick 


it appeared later, they 
about LO 


unustially 


eurtain of spider's web 
shells 
eggs enveloped im a very 
ductile fabrie found in 

The spiders hatched underwent 
the shell, and only then began to leave the shells : 


but for a long time they 


During June 


thick, 


made nests in the 
silky, 
were the particular shells 
them first moult im 


would return to then 


Fig. 2 The spider appearing in the ‘nest 


- 
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ik 
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ae 
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Wels 


Fig. 3 


The spider on the shell (x 4) 


During 


In 1959 no male was found on the searp. 


early April 1960 the scarp was searched. At that tire 


only the earliest plants were growing and grass was 
still searce. One male spider, similar to the females 
There were, 
In May the search 
was repeated, and 18 suspended shells with a female 
in each of them and Oyys in some were seen 

The spiders were taken to the laboratory, where 
systomatic observations have been conducted on the 
behaviour of the adults and of the young 
wsistant, W. Kokocinski, for 


found before, was seen on the ground. 
however, no suspended shells 


I am grateful to my 
the photographs 
IZABELLA MIKULSKA 


Departm nt ot Zoology, 


N. Copernicus University, 
Torun, 


Poland. 


Flowering Behaviour of Vanilla 


vines of Vanilla 


Tut 
climb to heights of 60 ft 


planifolia Andrews will 
or more, if provided with a 
support plant The vine must therefore 
height for pollination 
the production of 
The prevention of the natural tendency to 
thought to the production of 
It is believed that flowering will not occur 
Childers? 
appears to be an 
flower and fruit 
beyond the bend, which may be due to an accumu- 
lation of carbohydrates and possibly other flower 
forming materials in this region of the vine’’. 
on the flowermg and fruiting of 
\. planifolia have recently been made in an abandoned 
vanillery in western Puerto Rico, which had not been 
under cultivation for at least 15 Simece the 
plants in this area were growing on both short and 
tall supports, the plants were of both a rambling 
and a climbing habit of growth. Both types were 
inspected for flowering. Five plants of the low-growing 
type gave a total of 65 inflorescences on horizontal 
and descending branches, while no evidence of 
flowering was observed on the few short ascending 
Ten vigorous, climbing plants were 


sufficiently tall 
be trained to a 


and 


vanilla 


convenient 
harvesting in cormmercial 
climb is enhance 
tlowers' 
as long as the vine can climb upward? 
suggests that bending of 
factor im 


vine 


important causing it to 


Observations 


years 


stems present. 


selected at random, and counts were made of flower 
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spikes on ascending and descending stems Ascending, 
or climbing stems had a total of 82 inflorescences, 
while descending stems had a total of 29 flower 
spikes. One plant with 18 flower spikes consisted 
entirely of two main branches which had grown to 
a height of 60 ft. and were still climbing. The 
majority of inflorescences occurring on ascending 
vines were 30-50 ft. above the ground, and were on 
stems that were free of bends for at least 10 ft. in 
either direction. The absence of flowers on the lower 
30 ft. of the climbing plants suggests that a con 
siderable amount of growth may be necessary before 
flowering and that should not be 
expected to oceur on the short basal stems of rambling 
plants. 


occurs, flowers 


The inflorescences on ascending vines were capable 
of bearing fruit, and on one plant with 27 pods all 
occurred: on climbing stems 
indicate that Vanilla will 
flower and set fruit, whether climbing or not, and 
that a change in the direction of not 
necessary for flower formation 


These observations 


growth is 


James E. Irvine 
Norman E. 


Federal Experiment Station, 
Agricultural Research Service, 
U.S. Department of Agriculture, 

Mayaguez, 
Puerto Rico. 
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Striate Mosaic: a New Disease of 
Sugar Cane 


THe term ‘striate mosaic’ is proposed for a new 
disease of sugar cane found in the varieties Pindar 
and (Y.57 in the Lower Burdekin district in north 
Queensland. The features the 
short, fine striations which can just be separated 
by the naked eve. They are a lighter colour than the 
normal leaf blade and show first on the youngest 
exposed leaf and reach their best development as 
the leaf expands, but are difficult or impossible to 
find on mature and older leaves. They occur less in 
the region of the large vascular bundles than in the 
tissue between and so in the aggregate often give a 
marked striping effect on the younger 
even a yollowing to the entire top. Severe stunting 
is usually associated with the striations but striations 
without obvious stunting have been found in Pindar. 

The disease is sett-transmitted and heat treatment 
of the setts in water at 50° C. for 3 hr. or in air at 
54° C. for 16 hr. (as used in the control of ratoon 
stunting disease') failed to free them from the 
disease. Inoculations into healthy setts did not 
produce the disease but the striations alone or with 
the stunting may be transmitted by the Sein inocu- 
lation technique*. It spreads very slowly in the field, 
and the use of disease-free planting material should 
prevent it ever causing serious losses. 


most obvious are 


leaves, or 
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one the 
are resp. msible for 


It would appear that viruses, causing 
striations and one the stunting, 
the disease. 
A detailed report is in course of preparation. 
C. G. Hucues 
Bureau of Sugar Experiment Stations, 
Brisbane. 
Hughes, C Tech. Comm., N 
Sugar Exp. Sta 
Sein, F., J. Dept. Agric 


G., and Steindl, D. R. L., 
(1955). 


Puerto Rico, 14, 49 (1930). 


Moisture Conditions for testing 
Germination 


Tue International Standards for 
detail the requirements for assessing the viability of 


Seed Testing! 
many species, but provide only general directions for 
the moisture regime to be used, namely, ‘For most 
kinds of blotters or other paper substrata 
should not be so wet that by pressing, a film of water 
In soil physics terminology, 


seeds, 


finger’’. 
would be at an 


forms round the 
indefinite suction 
Furthermore, 
throughout 
any 


these substrata 
approaching zero (that is, free water) 
the suction Is not 
the test, namely, 
should be left to the analyst 

We have adapted simple experimental equipment? 


constant 
watering 


necessarily 
“subsequent 


the influence of small changes of suction 
Representative replicated 
under identical il 
and relative humidity environ 
Table Seeds 
and dusted with 
prevent fungal Gierm- 
being the of the 
mee and development 


to determine 
at or about zero suction. 
results for three 
ination, temperature, 
listed in 


species 


ments are were selected 
tor tetrachloro p- 
benzoquinone to growth. 


ination was taken as emergence 


radicle, instead of the “‘emerg 
from the seed embryo of the essential structures which 
for the kind of seed are indicative of its ability to 
develop into a normal plant under favourable con 
ditions’’'. If this latter definition had been used, 
the differences between have been 
more marked, since the faster germinating seeds also 
showed faster development ; for example, after 18 hr., 
oats at Oem. suction had 1 em. green shoots, while at 
10 em there 
radicle, these two conditions not being differentiated 
in Table | 

For each of the Species described in the table. and 
this limited total number 
germinated after Hence the 
total of the four replicates at been 
expressed as a percentage of the total final count for 


suctions would 


water suction was only an emerged 


over suction-range. the 
10 davs was constant. 
each time has 
that species. 


LATIVE GERMINATION EXPRESSED AS PERCENTAGE OF 
OBTAINED AFTER 10 DAYS OF TREAT 
VENT 


Table 1 Com 
THE NUMBER OF VIABLI 


SFEEDS 


Suction 
Species em. of water 


Avena sativa L 0 
var. Klein (vats 2 


4 
and 10 


Medicago sativa L 
(lucerne) 


Lolium perenne L 
Mansfield strain 
(perennial rye- 


grass) 


Sand 10 
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Both oats and lucerne show a significant decrease 
in germination-rate on increasing the suction from 
0 to 6 em. water, while perennial rye grass showed an 
increase in rate over the same range. 

These germination results were compared with those 
from the New South Wales State Department of 
Agriculture Seed Testing Laboratory using the same 
seed sample and the procedure of the International 
Rules?. The final count numbers at 10 days were 
identical, but the rates for ‘standard’ 
varied more than those of all the suction 
listed in Table 1 This variation can therefore be 
attributed to inconstancy in the moisture regime of 
the substrata, which under the existing standards 1s 
In those laboratories, 
is likely that 
testimg, 


treatments 
regimes 


outside the control of the tester 
where seed testing is infrequent, it 
variability will be than in 
particularly when attempting to obtain comparable 
for seeds differing in size and 


greater routine 


moisture conditions 
shape. 

It is suggested that 
regime have been the cause of inconsistencies attrib- 
uted to other factors; for example. Ahring et al.° 
investigated temperature differentials encountered in 
but as the 
controlled (it 
detect 
range 0 6 em. water) all the 
attributed to a 


small variations in moisture 


seed germination moisture 


mot 


experiments, 
specifically would 
form of tensiometer to 


within the 


regime Was 
require 
differences 
detected re 
perature factor. 

Isely? Petri 
substrate within plastic freezer bags containing wet 
However. 


SOTHO small 


cannot be tem 


Sponses 


recommends placing the dishes of 
filter papers to saturate the 
this would not easily maintain any particular suction 
If seeds were 
on tension plates, a suction for 
could be specified for 


atmosphere 


and would only minimize loss of vapour 
germinated 
optimal 


to be 
germination each 
species, hence eliminating the use of various types of 
substrata 
Acknowledgement is made to Miss Amy Meyers of 
the New South Wales State Department of Agriculture 
Seed Testing Service for her help 
N. CoLiis-GEORGE 
Jocetyn E. Sanps 
Section of Soil Science, 
School of Agriculture, 
University of Sidney. 
Proc, Int. Seed Test Assoc., 24, No. 8, 498 ( 
 Collis-George, N Jocelyn E 
629 (1959) 
* Ahring, R. M., e@ al., Agron. J., $1, 734 (1959) 
“Isely, D., Proce. Assoc. Off. Seed Anal., 48, 1 
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Termination of Diapause in Acheta by Urea 


THE rate of termination of diapause in eggs of 
Acheta commodus (Walk) has a negative temperature 
coefficient within the range 16-5 to +5° C.1. It 
has been reported by Jacobsen and Christensen? that 
the initial stages of denaturation of 8-lactoglobulin 
by urea has a negative temperature coefficient 
Accordingly, experiments have been carried out with 
certain denaturants, primarily urea, for evidence of 
any effect on diapause. The attempt was made to 
incorporate the chemicals into the eggs by making 
use of the capacity of Orthopteran eggs to take up 
water during their development. In Acheta the 
uptake of water occurs slightly later than the onset 
of diapause®. 
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ky pes. TO lay old. were place fon blotting 


papel disks previously moistened with solutions of 
the als under test The were then on ubated 
n sealed tubes, at 27 (+ 2 

Detinite responses were obtamed with urea Table 
| shows that urea solutions at the strengths norrially 
wed for denaturation of protein were extremely 
toxie but at a concentration of 0-08 M, a highly 
ipnmiheant mcrease oceurred in the proportion of egys 
that completed their development without evidence 
of cliapatise 
able 1 PRERCENTAGI BEGGS DEVELOPING WITHOUT EVIDEN* 
DIAPAUSE APTER EXPOSTRE DURING THE PRE-DIAPAUSE STAGE* T 

SOLUTIONS OF UREA AT THE CONCENTRATIONS INDICATE 


Mel ntration wor ‘ 


2) The capacity of urea to meredase the rate of 
termination of diapause was reve aled in the following 
xperiment Pre-diapause eggs were treated with 
irea at a concentration, 0-02 MV, insufficient to elimin 
ute diapause in evus held at 27 ¢ When held at this 
temperature, 95 per cent of the evys, both treated and 
ontrols, entered diapause 

Incubation was continued at 27 ¢ until the 
completion of hatching The median duration of 
exposure (period for 50 per cent hatch) was 35 days 
for the eggs treated with urea, in comparison with 
4 davs for the control. 

to be described elsewhere shows irea 
to be absorbed imto the euy 

Phe low concentration of urea in the above expert 
ments would seem to make it unlikely that denatura 
tion takes place Nevertheless, relatively mild 
avents can cause reactions of this type, such as sulphy 
dryl — disulphide exchange*, o1 disturbance of the 


protein hydration structure (ref. 5 and personal 
comnunication Although no reactions to concentra 
tions as low as those reported here have been ce 


t 


seribed, the possibility of stert effects mus 
considered 
A more detailed report of these and other expert 
ents will be published elsew here 
W. Hogan 
Plant Research Laboratory 
partment of Agriculture, 


Melbou 


The Prothor acic Gland and Colour 
Change in Locusts 


Many locust are characterized by larg: 
variations in colour, morphometries and behaviow 
variations which are related, under natural conditions 
to the density of the population’. When numbers are 
high the nymphs, or hoppers, live in dense bands 
and these YVreyariaiis hoppers are orange of vellow 
and black in colow When populations are low 
the hoppers do not group toge ther, and such solitar 
locusts are fawn or green. with only small amounts 
of darker pattern In t he laboratory, yregariots 
locusts may be produced by rearing the hoppers in 


locusts bv rearing each indi 


crowds, and solitary 
vidual in a separate cage, out of visual and tactil 
contact with others The behaviour of locusts 


changes rapidly, according to the number of contacts 


other 


yregarious maividuals 
endocrinological 
observed that the prothoracn gland 
yvregarious madividuals (Fig 
While there was no apparent cufference 
COTpUus 
vland im solitary 
equal to that 
performed on 
have substantiated the 
the problem: of colour change 

moult to the fourth imstar 
three quarters 
animal of the pair was s ibjected to a blank opera 
its of blackish-brown pattern 


to the fitth mstar, the hoppers that had been deprived 
had deve loped 


i portion of the prothorac ‘ 


yregarrous rs, 


colour had changed from yvreen 


yaria killed within 6 hi 
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( in 


colour and m morphometric require more contimuous 


‘ 


colour changes are 
hormones, and that 
differs tro 


7 the ‘ 
Forsk.), we 


ventral gland 


is shaped differently and significant ly larver im solitary 


Phe corpus 


was also slightly larger in solitary malty idials 


in the size of 


size of thie pro 


suguested the 


approxi ately 
animals The 
of this kind 


ca hoppers 


h to 


locust The 
hoppers were reared in isolation from hatching and 
throughout the course of the experiment Soon after 


hoppers were t itehed 


pork Irn ore 


The other 


operation the 


arving stall 


After the moult 


siti Tt 


ried 


low or creat 


vrevarious ! S 


nt ti 
s of Schistocerca 
mbols, solitary 
tars, tale 


that hoppers make with each other 
contact (or lack of contact | : 
It has been sugyested that the a 
controlled, at least in part, by 
the hor onal balance of 
Pet 
ir 
| 
‘NTOMSIVE Ont) 
that of while the 
pink, sin ilar to that toundl 
oer in those which are becomme gregarious! Phe 
r. W.. Aust. J. Biol. S 13. 527 (1960 
C. and Christ L. K., Nature, 161, 30 (1948 
Hogan, T. W., Aust, J. Biol. Sei., 18, 14 (1% 
‘Jensen, E. V., S 130. 1319 (1959 
or 
= 
* 
fees, 
* 
* 
Weight of 
Fig. 1 The size (greatest antero-posterior mie i 
prothoracic gland in solitary and gregarious a 
Cs of fledging. Oper 
inimals solid black symbols, gregarious anima 
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control hoppers remained green in colour with only 
small amounts of black pattern 
These results to provide 
secretions of the prothoracic gland play a part 
the metabolism of the pigments and, 
in controlling chanyes 


that 
in 


evidence 


vovernimny in 


balance with other hormones. 
in colour from the solitary to the gregarious phase in 
locusts. Further work is in progress relating to the 


possible role of hormone balance Ink other aspects 


of locust biology especially behaviour 
Pecay EF. 
Anti-Locust Research Centre, 
Princes Gate, 
London 
D. B. CARLISLE 
Marine Biological Association, 
Plymouth 
(varov, B. P.. Bull. Ent. Rea., 12, 135 19 
Faure, J. C., Bull. Ent. Res.. 23, 293 (1932 
Ellis, P. E., Natu 178. 1007 (1956 fnim, Beha 7.9 
Stower, W. J i i axt Bu No, : (1059 
I Ent. 110, | 1941 
* Hertz, M and 1. Row. Ne B, 122. 251 (193; 
Joly, P., and Jol Vat. (Zool), 11 5 
Nickerson. B.. A t Bull. No. 24 


Experimental Hybridization of Aedes 
(Stegomyia) aegypti (L.) with A. (S.) 
simpsoni (Theobald) 
HYBRIDIZATION between Aedes (Stegomyia) aegupt 
(L.) and the morphologically distinct! A S 
albopi tus Skuse has been a source of keen controversy 
since the initial work of Toumanoff? and Hoang Tich 
Downs and Baker* 


very 


* These results and those of 
have been fully discussed by Kitzmuller' 


Pry 
and Bonnet 


and Mattingly’. Offspring wer 
only obtained in one direction im 
each ease, though the successful 
direction varied with the strains 
ised Inheritance was completely 


maternal in the F, and subsequent 
generations with the exception of 
two single individuals of paternal 
Suggested explana 
sperm-entry 


eytoplasmic 


resemblance. 


tions involve induced 


parthenogenesis*, 


heritance? and chromosomal mech 


wnisms!'. Recently, Woodhill’ has 
repeated the crosses on «a much 
larger scale with stringent pre 
cautions to avoid contamination 
From nearly 50.000 eggs only a 
single adult was obtained, inter 


mediate in characters between the 


two parents. indicating a certain 


cle gree oft chromosomal conipat 
ibility 
4. (S.) 


{ The obald 


morphologically much close r to { 


Mpsoni 
aeqy pti than is 4 albopictus, wide 
spread the Ethiopian 
frequently occurring together with 


ink regrion, 
A. aegypt? and an important veetor 
of vellow fever; it 
of distinct habits, breeding almost 
plant axils while 
A. 


sempsoni used in the present work 


is nevertheless 


exclusively 
1. aegypt: does so only rarely 


in 


were the F, from wild-laid eggs Fig hybrid} 
Theobald } 
collected at Ganda. Kenva. by 


NATURE 


Medical Department. to whom atm 


menibers of the 


indebted. The adults reared in London were hand 
mated® (normal mating does not occur under usual 
laboratory conditions); & out of LO mated females 


oviposited normally and 7 of the egy batches were fully 
fertile. The A 
trom larva collected 


aeqypl: ised were a heterogeneous 

Port Swettenham, Malava. 
through the kindness of Dr. R. H. Wharton of Kuala 
Lumpur Mostly var quecenslande they 
largely heterozygous for the venes for white abdomen!! 
mated im 


ut 
were 


and white-spot'® and naturally 


yaper 


In making the crosses the females were first yiven 


a blood meal and then hand-mated® with males of the 
The mated females were confined in a 


ot her 
pad on they 


iposited 


tube over a which 


Hatching was effected by adding deoxy 


inn 


venated water to these tubes 

IS out of 19 female A STN PSOne mated with male 
1. aegypt: laid egg batches, from 4 of which 9 larva 
hatched. 7 out of 17 female A aegypti of the reciprocal 


mating land egy batches. none of which hatched. 
3 of the larvae died before reaching the 4th instar: 
the remainder, from 3 different matings, were reared 
to give 2 identical adult males and 4 identical adult 


and female are 


\ 


with examples of the 


fernales in perfect condition male 

Fig. 1 

parental species 
These hy brids have some characters typical of one 


parent and some of the other, with a few intermediate 


illustrated im tovether 


between the two. Characters typical of the maternal 


parent 1 lide the Spies at the base of 
the thoracic tufts of the 4th-stave larva. absence of 
anv scales on the ely peus, the anterior scutal spot 


large and broad-scaled and Jhe supra-alar spot large 


n the mosquitoes Aedes (Stegomypia) ar md A. 
thoraces of A hybrid; hybrid: ¢ and 7 maternal species 
and F, paternal species A. aegu; 


4 
exe 
: 
gis 
a 
4 f ‘ 
= 
| 
| 
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Characters typical of A. aegypti include the median 
paired yellow lines on the scutum, the front femora 
with anterior pale stripes on the basal halves and the 
mid femora with anterior pale stripes and no median 
Intermediate characters include the larval 
pecten-spines which have large basal denticles as in 
A. aequpti but are bilaterally symmetrical; the antero- 
lateral scutal spots are a compromise between ovoid 
in A. simpsoni and crescentic in A. aegypti (Fig. 1), 
the 4th hind tarsal, pale on the basal two-thirds in 
A. aegypti and entirely dark in A. 
on the basal one-third. 

These hybrids represent about 1 per cent of the 
eggs laid in the particular cross, compared with not 
more than about 0-06 per cent in the case of Wood- 
hill’s hybrid*. This seems reasonable in view of the 
closer affinity the the 
instance, although it is possible that hand-mating may 
result in better than natural mating 
The uniformity female 


and 2 
hvbrids combination, 


spots. 


simpsoni, is pale 


between species in present 
insemination 


the 4 


chromosomal 


among male 
that 
though rare, is constant in its effect. 
offspring in the 

until 
The results support Woodhill’s* suggestion that 
the earlier results with A. 
stray eggs True 


het wee 


The absence of 
reciprocal cross must remain incon 
clusive more successful matings have been 
rade 
alhopict ws might be due to 
contamination by hybridization 


he occurs n Sfeqomya Species probably 
results in a blending inheritance with a frequency of 
indicative of the 


the 


occurrence extent of evolutionary 


subgenus 


G. A. H 
Department of Entomology, 
London School of Hvgiene 
ind al Medicine. 
Keppel Street, W.C.1 
' Matting P. F., Trans. Roy. Ent. Soe 
‘ Bull Nor VMed.-Chir 
Path. Erot., 32. 505 (1939). 
Hoang Tich Try, Bull. Soc. Path. Exot., 32, 511 (1929). 
Downs, W. G and Baker, R. H Science, 109, 200 (1949 
* Bonnet, D. D., Pr Hawaii Ent. Soc., 14 
Kitzmiller, J tev. Bras. Malariol., §, 2 
Toumanoff, ¢ Path, Exot 
Woodhill, A ‘ inn. Se 
McDaniel, I refall, W. R., Science, 125 
* Mattingly, P Med. and Parasitol., 51 


Craig, G. B ‘ ey, R. C., and Hickey, W. A., Bull 
(in the 


MeClelland ne ed 


1960 


divergence within 


Lond., 108, 21 (1956) 
Indoch., 15, 964 (1987)° 


WHO 


and Parasitol., 54, 305 


VIROLOGY 


Use of a ‘Mixed Hamadsorption’ Method 
in Virus-infected Tissue Cultures 


fue principle of mixed agglutination’ has been 
used by Hégman® to indicate the presence of blood- 
In this system the 
cultured cells are sensitized with antibodies directed 
towards antigens of the cell Thereby the 
cells acquire capacity to adsorb homologous red cells. 
Vogel and Shelokov® have shown that certain viruses 
can be located in tissue cultures by their capacity to 
adsorb ervthrocytes, the so-called haem- 
adsorption test. Two pre-requisites for this system 
are: (1) that virus the 
surface of the infected this 
antigen fix the erythrocytes. 

This outlines 
apply a 


group antigens in tissue culture. 


surface, 


sensitive 


available on 
that 


antigen be 
tissue cells 4 (2) 
communication 
similar svstem to 


some attempts to 


indicate virus antigens 
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HEMADSORPTION’ IN VACCINIA VIRUS-INFECTED 
TREATED WITH DIFFERENT CONCENTRATIONS OF 
ANTI-VACCINIA RAT SERUM, 


Table 1. ‘MIXED 
rissug CULTURES 
Positive hemadsorption graded as + ++, ++ or +; — Indicates 
no hemadsorption 


Dilution of rat serum added to the tubes 


Normal 

Anti-vaccinia serun rat 
serum 


| Indicator 
| cells 


Vaccinia | 
virus 

infected 
tubes Newative 


cells 


Positive 


cells 


Normal Positive 
tube cells 


Positive cells, tanned sheep erythrocytes coated with 100 y/n 
rat globulin and rabbit anti-rat serum 1/1,000 Negative cells, as 
above except anti-rat serum substituted for normal] rabbit serum 
liluted /1,000, 


but which 
Initially cells 


present on tissue culture cell surfaces, 
do not fix red cells spontaneous! 
infected with vaccinia virus chosen as an 
experimental model because viral antigen located 
on the cell spontane 
ous hemadsorption with chicken erythrocytes). The 
shee pre 1 cells used in the present experiments are not 
spont ineously adsorbed on vaccinia-infeeted cells 
unless treated as described here. 

Viral antibodies obtained from either rats or rabbits 
were fixed to virus-infected tissue culture cells and 
detected by the addition of sheep red cells coated with 
antiserum to either rat or rabbit sera, depending on 
the source of the viral antibodies. 

The was monolayer cul 
tures of monkey kidney tissue. ': moderate 
virus degeneration were washed three times with the 
culture medium used (usually 0-5 per cent iactalbu- 
min hydrolysate buffered Hanks solution) and 
drained. Then 0-2 ml. of rabbit or rat antivaccinia 
serum was added in different dilutions to the virus 
eultures (Table 1) The tubes were kept at 
temperature for 1 hr. in a slightly inclined position 
(about 10°) and were then carefully washed three 
Following this, the indicating system, sheep 
red coated with the anti-y-globulin 
serum on their surface, added to the 
It was established that if antibodies were fixed to the 
tissue culture, then, the red cells would agglutinate 
around the tissue cells as shown in Fig. | 

The specifie species antiserum, prepared in horse 
(anti-rabbit (anti-rat serum), can 
be fixed to the sheep red cells in two Ways. One 
method consists of coating tanned sheep cells* with, 
for example, rat y-globulin 50 100 y/ml. Rabbit 
anti-rat was then allowed to with 
the coated sheep cells in a dilution of the serum 
(1/1,000) that of moderate 
size. 

The other method differs only in that the sheep 
cells were not tanned, but with 
rabbit immune (anti-sheep) serum, and then allowed 
to combine with anti-rabbit sera, of which a suitable 
dilution was also chosen. 

The result of a representative experiment with 
vaccinia virus-infected cultures is shown in Table 1 
It can be seen that anti-viral serum when added to 
vaccinia-infected cultures in dilutions up to 1/10,000 
will absorb ‘positive’ red cells. (The HI-titre of 
this serum measured in the conventional way against 


were 


surface is assumed to exist 


vaccinia virus grown tin 


Tubes wit 


with 


room 


times. 
cells specific 


were tubes 


serum) or rabbit 


serum combine 


produced agglutinates 


were sensitized 


10°? 
é 
1957) 
a 
7 
‘ 
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4 


a 


Fig Photomicrogr positive ‘mixed hemadsory 
t »a Va ia virus ration f ulture 
f t xper i in Tabl 
4 units of vaccinia haemagglutinin was 1/512, and 


the 50 per cent plaque ne itralizing titre was about 
1/3,000) The speciicity of the system 1s indicated 
by the given in 
Table 1. 

Experiments have shown that essentially the same 
results are obtained in the vaccinia virus system when 


negative outcome of the controls 


the indicating cells are prepared according to the 
second method, that is. sheep erythrocytes covered 
with, for example, rabbit anti-sheep serum and 
followed by anti-rabbit serum. 

This latter svstem has also been tried with success 
in tissue cultures infected with measles or canine 
distemper virus as shown In Table 2. 

The hemadsorption on virus infected 
massive, and clearly macroscopically. 
When viewed microscopically, it was found that the 
red cells clump on the edges of the infected cells. In 
addition, when a very strong hamadsorption occurred, 
the red cells covered the entire cell surface, presum- 
ably the binding strong enough to 
prevent the red cells from being washed away. 

Attempts have been made to use this method of 
detection for other virus tissue culture systems, 
=- 


foci was 


\ isible 


because was 


Table 2.¢ ‘MIXED H&MADSORPTION’ IN TISSUK CULTURES INFECTED 

WITH CANINE DisTeEMPER VIRUS HAEMADSORPTION GRADED AS IN 
TABLE 1 


Rabbit serum added to tubes : 


Indicator Anti-distemper Normal 
cells serum dilution serum 
i 1/5 dilution 1/5 
Distemper virus | Positive cells +++ 


infected tubes 
Negative cells 
Normal Positive cells 
tubes 
Negative cells 


Positive cells, washed sheep red cells coated with rabbit amboceptor 
(anti-sheep erythroeyte serum produced in rabbit) diluted 1/1,000 and 
with horse anti-rabbit serum diluted 1/500. Negative cells, as above, 
but anti-rabbit serum substituted for normal horse serum 1/500, 

* This experiment was performed in co-operation with Dr. Erling 
Norrby. 
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such as those of polio and herpes simplex, but the 
results have been negative to date. This may be due 
to a difference in the release of the viruses from the 
infected cells as compared with that of the vaccinia 
and distemper viruses. 
Astrip FAGRAEUS 
Axr EsSPMARK 
Virus Department, 
National Bacteriological Laboratory, 
Box 764, Stockholm 1 
Coombs, R. R. A., and Bedford, D., Vor 
? Héoeman, C., Vor Sang., 9, 12 (1959 
Vogel, J.. and Shelokov, A., Science, 126 
* Boyden, S. V., J. Exp. Med., 98, 107 (1951). 
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New Herbaceous Test-Plants for Study of 
the Infectious Degeneration of Grape Vines 


RecENT progress achieved in the transmission of 
the virus diseases of the grape vine to herbaccous 
test-plants, induces us to disclose further results'. 

In a series of inoculations made on 1,026 plants, of 
48 different species, using various techniques, positive 
(1) by 


Impatie ns 


results were obtained in the following tests : 
mechanical inoculation of sap, (@) on 
holstant CU. holsta T. sultan?) me plant 
48 of which 17 were im artificl il light and 31 in green 
house 
of the vear) with leaves of the clone of grape vine 
Alfa 7.4... (}) on alfalfa (two plants out of six) with 
roots of the clone 340/59; (2) by chip budding from 
young shoots, (a) on /. / 
with the clone LOLP, (6) on Lycoperstcum es 
(4 plants out of 30) with the clone 160/59, ( 
hybrid L. esculentum pympinellifolium (7 plants 
out of 13), (3). by dodder, 
on Ammi majus (10 plants out of 19) in five experi 
ments made from February to June, with the clones 


out of 
experiments made during various periods 


lstani fone plant out of 18) 


dentum 
)on the 


with the clone 10/59; 


of grape vine 30-4 /59, VIF22V 1, and 
For the transmission, material was used from 32 
different clones of diseased grape vines. Results 


were positive with only seven of them, coming from 
three different districts and showing at the same time 
malformation of the shoots and of the leaves, mosaic 
and yellow mosaic. Theso are the only symptoms 
noticed so far in Italy on the ‘infectious degeneration’ 
of the grape vine 

The following are the symptoms observed on the 
herbaceous test plants : J. holstani —severe malforma- 
tion and twisting of the leaves, accompanied by 
mosaic and yellow streaks (after 4 months, by sap 
inoculation and after 3 by chip-budding) ; 
Alfalfa—mild mosaic or yellowish spots with sharp 
or indefinite edges on the leaves (after about 30 days) ; 
L. esculentum and L. esculentum x 1 
lifolium—vein-clearing and leaf malformation (after 
30-50 days); A. malformation and twisting 
of the leaves with light green or necrotie patterns 
along the margin (after 10-30 days) 

We deduced that viruses were transmitted from 
the vine to herbaceous plants since: (a) with J. 
holstani, although the percentage of infections is 
very slow, we had the same symptoms using two 
different methods of transmission and working during 
different periods of the year; (+) with A. majus 
the percentage of infection 1s quite high, and, more- 
over, we had the transmission, only by dodder, on 
the same species (after 17 days) ; (¢) the same clone 
of grape vine gave positive results on A. majus and 
I. holstani ; (d) transmission made in different periods 


months, 


inel- 


We 
= 
4 
‘ 
q 
| 
| 


of the year gave the same symptoms; (¢) on L 


esculentum | llifolinm the SVinptoms were 
identical both in the imoeculation from the vine and 
from diseased J]. holstan 

From /. holstan/ the 


isolate has so far been trans 


mitted to tobacco (varieties White Burley and 
Sa in) and to Petunia, by sap and by Myzodes 
po ae; ton tiana qlutinosa, Datura stramonium, 
Vigna sinensis and 1, holstan? by sap. The percentage 


nfection in the transmission from these species to the 
Species Or to the othe Species that yvave positive 
results in the inoculation from J. h hiyvher 
than in the transmission from / 

We are trving to 


herbaceous plants to grape vine 


Istani, 


dstan 


transmit the isolates from the 


For this work we 


SVinptornale S Vines, se lected durmg three 


vears and belonging to varieties that appeared to be 


very receptive to the mifect ious degeneration 


previous expermments om transmission by grafting 


Line to 
Other work in progress s the nlentitieat por of 
he isolates 


No rod-shaped virus particles were scen in a series 


tf observations, using the with 


eleetron mii roscope, 


exudates obtained by Johnson's method and with 


drops prepared with grandes’s dipping method 
both with diseased grape vines (leaves, shoots and 
roots) and with infected herbaceous plants 


BaLpacet 

Amici 

k. Berro 

Kk. 
Istituto di Patologia vegetale, 


di Milano 


\ A., Ba RK tti, I tun, Facolta Agrarra Mua 
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GENETICS 


Gene Action in the X-chromosome 
of the Mouse (Mus musculus L.) 
Hauschka! 


one chromosome of 


showed that in female mice 


earcinoma cells and of 


Ohno and 


normal diploid cells of the ovary, mammary gland 
and liver was heteropvknotic. They inte rpreted this 
chromosonic in V -chromosome and sugyested 


a 
that t lled sex chromatin was ¢ omposed of one 


They left Open the 
shown by 


80-Ca 
chromosome 


heteropy knot \ 


question whether the | 


hete ropvVKMNOSIS Was 


the paternal Y-chromosome onlv. or the chromesome 
from either parent indifferently 

that the 
that the 
Y-chromosome ean be either pate rnal 
cells of the 
inactivated 
First, 
phenotype of XO females in the mouse? 


Phe present communication suggests 


evidence of mouse yenetics mdicates 
heteropy knot ic 
or maternal in origin. in different 


animal; (2) that it 


is genetically 
The evidence has two main parts. the normal 
shows that 
only one active X-chromosome is necessary for normal 
The 


second piece of ey idenc concerns the pheno- 


development. including sexual development. 
heterozygous for some sex-linked 
mutants. All mutants so far known 
affecting coat mottled’ or ‘dappled 
phenotype, with patches of normal and mutant colour, 
At least six muta- 


tions to genes of this tvpe have been reported, under 


type of fernale mice 
sex-linked 


‘ olour catise a 


in females heterozvgous for them 
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brindled®, tortoiseshell®, 
have been thought to be 
no fertile 


the names mottled*, 

dappled®, and 26K *. They 
with one another, but 
any 

tests of allelism have usually not 
In addition, a similar phenotype, 
deseribed as ‘variegated’, is seen in hetero 
zV vous for coat colour mutants translocated on to the 


allel Since males 


obtained from rare Cases, 
direct 


been possible. 


ean be except, ith 


brindled, 
females 


-chromosome?:* 

It is here suggested that this mosaic phenotype 
or other X-chromo- 
some early in embryonic development. If this ts true, 
pigment cells descended from cells in the 
‘ hromosome carrving the mutant gene Was ina tivated 


due to the inactivation of one 


whit h 


will give rise to a normal-coloured patch and those in 
which the 
Was inactivated 
Phere may be patches of intermediate colour 


chromosome carrying t he normal 


will give rise to a mutant-coloured 
patch 
due to cell-mingling in development The stripes of 


fernmale heterozvgous for the gene 
tabby. 7’a, which affects hair structure, would have a 
simular type of origin Falconer® reported that the 
black regions of the coat of heterozygotes had a hair 


Ta hemizvyotes and 


the coat of mice 


structure resembling that of the 


homozygotes, while the agouti regions had a normal 
structure 

hus this hy pothesis predicts that for all sex-linked 
uvenes of the mouse in which the phenotype is due to 
have a 


a similar 


action the heterozygote will 


and that 


localized gene 


mosaic appearance, there will be 
translocated to the 
When the phenotype is not due to 
various types of result are 


action is restricted to the 


effect when autosomal genes are 
\ chromosome 
localized gene action 
Unless the 
descendants of a very small number of cells at the time 
original cells except in 
very include both types. Therefore, 
the phenotype may be the 
normal and hemizygote types. or the presence of any 
normal 


possible gene 


of inactivation, these will, 


rare instances, 


intermediate between 


normal cells may be enough to ensure a 


pohne notype, or the observed expression may vary as 
cells varies. 


the proportion of normal and mutant 


leading to une omplete heterozygotes 
The gene bent-tail, Bn 


having 95 per cent penetrance and \ uriable expression 


penetrance in 
may fit into this category, 
Suggesting 
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FORTHCOMING EVENTS 


( Meeting marked with an asterisk * is open to the public) 


Monday, April 24 

Kensington Gore, London 
“Coastal Cliffs’. 
Federation of 
at 5.30 p.m 
“The Develop- 


ROYAL GEOGRAPHICAL SOCIETY (at 1 
S.W.7), at 5 p.m Prof. J. A. Steers and others 

BRITISH NUCLEAR ENERGY CONFERENCE (at the 
British Industries, 21 Tothill Street, London, 8.W.1) 
Mr. A. M. Weinberg (Oak Ridge National Laboratory) 
ment of Fluid Fuel Reactors” 

INSTITUTION OF ELECTRICAL ENGINEERS, LONDON GRADUATE 
AND STUDENT SECTION (at Savoy Place, London, W.C.2), at 6.30 p.m 

Mr. G. W. Green: “Development of City Distribution Systems 


SOCIETY OF CHEMICAL INDUSTRY, LONDON SECTION (at 14 Belgrave 
Square, London, 8.W.1), at 6.30 p.m Prof. G. Gee, F.R.S.: “Poly- 
mer Science in the University” (Jubilee Memorial Lecture) 


Tuesday, April 25 


ENGINEERS (at the 
Annual General 


Piccadilly 


INSTITUTION OF AGRICULTURAL 
Meeting 


Hotel, London, W.1), at 10.30 a.m 
11.15 a.m. —Conference 7 p.m Dinner 

BRITISH BIOPHYSICAL 
beck College, Malet Street 
Papers 


Physics Department, Birk- 
Scientific 


(in the 
W.C.1), at 11 a.m 


SOCTETY 
London 


ENGINEERS, MEASUREMENT AND 
London, W.C.2), at 5.30 p.m 
Intelligence” 


INSTITUTION OF ELBCTRICAI 
CONTROL SECTION (at Savoy Place 
Prof. D. M. Mackay Simulation of 

SOCIETY OF CHEMICAL INDUSTRY, PLASTICS AND POLYMER GROUT 
(at 14 Belgrave Square, London, 8.W.1), at 6.30 p.m Dr. A. 5S 
Lodge: “The Rheology of Concentrated Polymer Solutions” 
TECHNOLOGY (at Manson House, 26 Port 
t7 p.m.— Mr. A. H. Pople Instrumenta- 
ndustry’ 


SOCIETY OF INSTRUMENT 
land Place, London, W.1), a 
tion in the Lron and Steel I 


Wednesday, April 26 
ARTs (at John Adam Street, Adelphi, London 


Sir John Cockeroft, O.M., F.R.S.; “The Train 
Industry” (Trueman Wood Lecture) 


ROYAL SOCIETY 
W.C.2), at 2.30 p 
ing of Scientists 

Piccadilly 
Prof. S. 
Record”’ 


LONDON (at Burlington House 
Annual General Meeting 
Factor in the Geological 


GEOLOGICAL SOCLETY OF 
London, W.1), at 3 
Hollingworth fhe Climatic 
Presidential Address 
ELECTRICAI 
it Savoy Place 
Rhodes 


ENGINEERS, ELECTRONICS AND COM> 
London, W.C.2), at 5.30 p.m 
Data Transmission 


INSTITUTION OF 
MUNICATIONS SECTION ( 
Mr. R. H. Franklin and Mr 

CHALLENGER Society 

on, W.1), at 
The Movement of 


the Linnean Society, Burlington House 
5.45 pom Annual General Meeting 
trake Bank, South of Rams 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower Street, Lon- 
don, W.C.1), at 6 p.m.— Symposium on “Electronic Counting Tech 
niques 
Birdeage Walk, 

Report of the 


ENGINEERS (at 1 
Annual 


INSTITUTION OF MECHANICAL 
Westminster, London, S.W.1 at 6 p.m 
Council 


Wednesday, April 26—Friday, Aprii 28 


RADIOLOGY (at the Central Hall, West- 
lwenty-second Annual Congress. Exhibi 
Materials used in Medical Radiology and 


BRITISH INSTITUTE OF 
minster, London, 8.W.1 
tion of Equipment and 
Radiotherapy 


Thursday, April 27 


RoyAL Society (at Burlington House, Piceadilly, London, W.1) 
at 4.30 p.m. —Meeting for the election of Foreign Members, followed 
by Mr. D. Lowe “The National Vegetable Research Station 


ROYAL SocrrTY OF ARTS, COMMONWEALTH SECTION (joint meeting 
with the RoyaL COMMONWEALTH Society, at John Adam Street, 
Adelphi, London, W.C.2), at 5.15 p.m The Right Hon. The Earl 
De La Warr, P.( G.BE “The Work of the Commonwealth 
Societies” 

London School of Hygiene and 
Gower Street, London, W.C.1), 
“Biological Pathways to the 
(Further lectures on May 1 


UNIVERSITY OF LONDON (at the 
Tropical Medicine, Keppel Street 
at 5.15 p.m.—Prof. F. Lynen (Munich) 
Carbon Skeleton in Natural Products". * 
and 2.) 

INSTITUTION OF ELECTRICAL 
W.C.2), at 5.30 p.m.—Prof. R. 
(Fifty-second Kelvin Lecture) 
or CHEMICAL INDUSTRY, MICROBIOLOGY GRovUP (at 14 
London, S.W.1), at 6 p.m.—Annual General Meet- 
Recent Microbiological Problems 


Place, London: 
“Medical Electronics’ 


ENGINEERS (at Savoy 


Woolmer 


SOCIETY 
Belgrave Square 
ing, followed by Mr. H. J. Bunker: 
in Industry” 


Friday, April 28 


BRITISH PSYCHOLOGICAL SOCIETY, OCCUPATIONAL PSYCHOLOGY 
SECTION (in the Department of Psychology, Birkbeck College, Malet 
Street, London, W.C.1), at 1 p.m.— Miss Lisle Klein: “Some Implica- 
tions of Rationalized Production”. 
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WORSHIPFUL SOCIETY OF APOTHECARIES OF LONDON, FACULTY 
OF THE HISTORY OF MEDICINE AND PHARMACY (at the Apothecaries 
Hall, Black Friars Lane, Queen Victoria Street, London, E.C.4) 
at 4.30 p.m.—Second Annual Ge neral Meeting. 5 p.m.—Sir Geoffrey 
Keynes Timothy Bright’ (Gideon de Laune Lecture) 

ROYAL London, W.1), at 


9 p.m.—Mr. Edwin H 2g 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

LECTURER or ASSISTANT LECTURER IN AGRICULTURAL BOTANY 
The Registrar, The University, Leeds 2 (April 28) 

ASSISTANT LECTURER, Grade B, IN Purysics, to teach in the first 
instance up to General Certificate of Education ‘A” level, and Part 
1 B.Se. General Degree—The Clerk to the Governors, Woolwich Poly- 
technic, London, S.E.18 (April 29) 

LECTURER (with a special interest in crop 
DEPARTMENT OF AGRICULTURE—The Secretary, The 
Edinburgh (April 29) 

LECTURER or ASSISTANT LecTURER IN BacTERIOLOGy ~The 
Registrar, The University, Leeds 2 (May 1) 

LECTURER (preferably, though not necessarily with some industrial 
experience and interested in teaching and researc h in one or more of 
the following fields: electrical machines; electrical power com 
puters, or electronics) IN ELECTRICAL ENGINEERING — The Registrar, 
The University, Nottingham (May 5) 

READER IN APPLIED MATHEMATICS 
Chelsea College of Science and Technology 
S.W.3 (May 5) 

ASSISTANT LECTURER (preferably 
IN BOTANY—The Principal, Royal Holloway 
London), Engletield Green, Surrey (May &) 

ASSISTANT LECTURER or LECTURER IN THE [DEPARTMENT OF 
ZooLoGy—The Registrar, The University, Liverpool 3 (May 10) 

LECTURER (with a special interest in mycology, plant pathology 
rf cognate subjects) IN BOTANY The Secretary, The Queens Univer- 
sitv of Belfast, Belfast 7, Northern Ireland (May 10) 

PROFESSOR OF ORGANIC CHEMISTRY— The Secretary 
University College, Dublin (May 15) 

ASSISTANT LECTURER IN THE DEPARTMENT OF 
MATICS—-The Registrar, University College of Wales 
May 20) 

CHAIR OF ZOOLOGY The 
Abervstwyth (May 20) 

FRUIT RESEARCH OFFICER (PHYSIOLOGIST) (honours graduate In 
science or agricultural science, or equivalent qualifications with 
relevant postgraduate research experience, preferably in plant physio 
logy or biochemistry) at the new Headquarters Laboratories of the 
Division of Food Preservation, C.S.1.R.0., North Ryde, Sydney 
Australia, to participate in a programme of physiologic al and bio- 
chemical investigations to obtain a better understanding of the ripen- 
ing of fruit and its behaviour in storage-—Chief Scientific Liaison 
Officer. Australian Scientific Liaison Office, Africa House Kingsway, 
London, W.C.2, quoting Appointment No. 300/208 (May 20) 

LECTURER IN ZOOLOGY at Fourah Bay College (University College 
of Sierra Leone), to specialize in marine work—The Secretary Inter 
University Council for Higher Education Overseas, 20 Woburn Square 
London, W.C.1 (May 20) 

SENIOR FELLOW and a SENIOR 
with experience in elementary particle 
OF THEORETICAL PHYSICS, Institute of 
National University The Secretary 
the British Commonwealth, 36 Gordon 
(Australia and London, May 26) 

LECTURER IN BIOCHEMISTRY at the University of Western Australia 

rhe Secretary, Association of Universities of the British Common 
wealth, 36 Gordon Square, London, W.C.1 (Australia and London, 
May 31) 

SENIOR LECTURER IN PSYCHOLOGY ind a SENIOR DEMONSTRATOR 
IN PSYCHOLOGY, in the Department of Psychology, School of General 
Studies, Australian National University, Canberra, A.C.T., Australia 
The Secretary, Association of Universities of the British Common- 
wealth, 36 Gordon Square, London, W.C.1 (Australia, June 24) 

ASSISTANT PROFESSOR (with a Ph.D. or equivalent, and subsequent 
academic, industrial or research experience) OF METALLURGY — Prof 
, Forward, Department of Metallurgy, University of British 
Columbia, Vancouver, B.C., Canada (June 30) 

SENIOR LECTURER (preferably with a degree in pharmacology, 
physiology or biochemistry) in PHARMACOLOGY at the ft niversity of 
Svdney, Australia—The Secretary, Association of Universities of the 
British Commonwealth, 36 Gordon Square, London, W.C.1 ¢ Australia 
and London, June 30) 

MIDDLEMASS HUNT CHAIR OF TROPICAL HYGIENE 
The University, Liverpool (July 1) 

ASSISTANT PROFESSOR (preferably with a science degree in zoology 
or a medical qualification) IN MICROANATOMY, to teach medical and 
science students and conduct research in embryology; and an ASSIST- 
ANT PROFESSOR IN GROSS ANATOMY, at Dalhousie University, Halifax, 
Nova Scotia, Canada— Prof. R. L. de C. H. Saunders, Canada House, 
Trafalgar Square, London 

LABORATORY TECHNICIAN (with a good background of hamato- 
logical and allied laboratory technique, and preferably one “A” leve 
science subject) IN THE RADIOISOTOPE DEPARTMENT Victoria General 
Hospital, Halifax, Nova Scotia, Canada The Nova Scotia Civil Ser- 
vice Commission, P.O. Box 943, Provincial Administration Building, 
Halifax, Nova Scotia. 

LECTURER IN Puysics——-The 
Jewry Street, London, E.C.3 

LECTURER (with a degree in chemistry or pharmacy) IN PHARMA- 
CEUTICAL CHEMISTRY; and a LECTURER (with a degree in either botany 
or pharmacy) IN PHARMACOGNOSY at Kumasi College of Technology, 
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Assistant Registrar, Kumasi College of Technology 
Tavistock Square, London, 

LECTURER (with an M.D. or Ph.D. degree) ts 
oF PHYSIOLOGY — Prof. M tjeznak, University of 
Canada 
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Ottawa 
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Dr. Norman 
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tudy of high pressure solubility of gases in salt solutions 
0. Smith, Department of Chemistry, Fordham Universit New York 
8, N.Y.,. U.S 

RESEARCH ASSOCIATE (physics graduate, preferably with some 
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The Assistant 
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SENIOR LECTURKEE 

to the Governing Body 
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The NEW and IMPROVED 


MERVYN-HARWELL 
SQUARE WAVE 
POLAROGRAPH 


This is the instrument which, applying 
the famous Harwell team's principles, 
continues exclusively to supply the 
U.K.A.E.A.'s highest demands for the 
fastest, ultra-sensitive analysis, in its 
Research, Weapons and Production 
Divisions. 


SPEED SENSITIVITY 


Sampling rate exceeds Determines traces at 
8O full analyses per day, levels of 0.001° 
even when deoxygena- sample weights of 20 mg 
tion might be necessary and down to 10-9 molar 
for for 
Industry Research 


Write for further information mentioning ‘Nature’ to 
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GLASGOW 
(In affiliation with the University) 
DEPARTMENT OF CHEMICAL 
TECHNOLOGY 
Applications are invited for appointment 


te 


nd 


as 


qualifications 
Engincering 


ach 


expected 


Strial 


family 


the 


AUSTRALIA 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION 


ORGANIC CHEMIST 


The Organization's Division of Plant Industry, Canberra, A.C _T, invites applications 
for a positi as Organic Chemist. He is required collaborate with a research 
group investigating the chemical nature and mechanism of action of growth regulators 


to 


isolated from plants and he will be primarily concerned with the isolation and 
characterization of a naturally occurring cell division regulator 

Applicants should have a University Degree or Technical College Diploma in Organic 
Chemistry (or equivalent qualifications) and experience with biological systems would 
be an advantage 

Salary : Dependent qualifications and experience within the ranges: £A.1,070 
£41,620 per annum or £A4.1,620 to £A.1,950 per annum 

Salary for a woman w be £A.180 per annum less than corresponding rates for 
men 

Promotion within CS LR.O. is by merit and may ultimately go beyoad the upper 
limit of the range within which the original appointment is made. 

Fares paid Further par lars supplied on application to 

Mr. E. J. Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Office, 
Africa House, Kingsway, London, W.C.2, 
to whom applications (quoting Appointment No. 130 469) should be addressed by 
May 20, 1961 


POST-GRADUATE TRAINING 
FOR STEEL MILL ENGINEERING 


The British Iron and Steel Research Association and the United Steel 
Companies are offering to honours graduates in engineering or the physical 
sciences, training in Mill Research and Development, beginning September 
1961. 

A two-year course of varied training is envisaged, comprising an intro- 
ductory course on the steel industry and its processes, practical training 
in the mills of some of the largest steel works in the country and with the 
principal plant builders, a post-graduate university course in rolling theory 
and allied subjects, and a special project assignment under the guidance of 
the staff of the leading research and development laboratories in this field 

Depending upon age and qualifications, remuneration will be £800- 
£850 P.A. during training, afterwards, substantive appointments within 
the sponsoring organisations will be offered. There is an unsatisfied and 
rapidly growing demand for men with good theoretical and practical 
grounding in this field of activity and experience indicates that they are 
likely to advance rapidly in an industry which offers wide scope, personal 
satisfaction and substantial emoluments. 

Graduates under 26 and those expecting a good honours degree in 
1961 are invited to write in the first instance to the Chief Development 
Engineer (R. & D.D.), The United Steel Companies Limited, Moorgate, 


Rotherham. 


1961 


UNIVERSITY OF QUEENSLAND 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 


LECTURER IN VETERINARY MEDICINE 

Applications are invited for the above-men- (UNIVERSITY OF READIN#) 
tioned position Applicants should possess a A temporary post for one year will be available 
degree in Veterinary Science from an approved | from July in the Physiology Departréent for 
University or its equivalent. The appointee should | recent graduate in physiology or zoology to assist 
have had at least three years’ postgraduate ecx- | with research on the bioassay of hormones 
perience, including smal! animal practice Salary blood 
£A.1.830 to £A.2.330 per ar The successful Apply. quoting ref. 61/11, to Secretary, 
applicant will enjoy th } of superannua- | N.LR.D.. Shinficid. Berks 
tion, study leave, travel! grants and other benefits 
available to the academic staff PHYSIOLOGIST LECTURER. DEPART- 

Further particulars and application forms are | ment of Physiology, University of Ottawa, Ottawa, 
btainable from the Secretary Association ot | Canada. Applicants should have an M.D. or a 
Universities of the British Commonwealth. % | Ph.D. degree. Salary up to $6,000, depending on 
Gordon Square. London, W.C.1 Applications | experience Pension plan, hospital insurance.— 
lose, in Australia and London. on May 20 Applications and inquiries should be forwarded to 


| Professor M. Beznak at the above address. 
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LANCHESTER COLLEGE OF 
TECHNOLOGY, COVENTRY 
AUSTRALIA (Principal A J. Richmond, B.Sc.(Eng.), Ph.D, 
Mech.E.) 
Applications invited i lowing posts, duues 
RESEARCH ORGANIZATION to commence September 1! 1961, or trom date 
to be arranged 
DEPARTMENT OF MECHANICAI 
ENGINEERING 
(Head of Department J. F. Dickenson, BSc 
(Eng.) A M.1 Mech AMIM 
Two Senior Lecturers, one Lecturer to teach 
to HN« H.N.D. and degree standard in Theory 
{ Machines, Strength of Materials, Mechanics 

Applications are invited for appointment of Chief of the Organization's Division of ot Fluids Thermodynamics 
Metrology, Sydney, N.S.W which with the Division of Physics and Electrotechno- DEPARTMENT OF ELECTRICAL 

gy constitutes the Nationa! Standards Laboratory One ot the three Chiefs will act ENGINEERING 
as Chairman of the National Standards Laboratory Committee which will be respon- | (Head of Department I Hanney, M Eng 
sible to the Executive for the scientific policy of the Laboratory Ph.D... M Brit I. RED 

Ihe Division maintains the Commonwealth standards of length, mass and associated One Principal Lecturer, two Senior { ecturers 
physical quantines conducts research in these fields and in interferometry and in ne Lecturer 
vibranon and develops improved methods for their determination and also provides a and degree san tard er oul a les 
calibration and advisory service for industry It also conducts research in machining cavy 
and in engineering design analysis The Division, which has extensive workshop . 
facilities has an approximate annual budget of £4 200,000 with a total staff of 110, aes eee 
ncluding 1S research officers and 15 other professional! scientists (Head of Dx BSc. Pad 

The Chief will have considerable responsibility in framing future research policy F.R.IC) 
and should have ample opportunity to carry out persona! research One Principal Lecturer in Polymer Chemistry 

, > and Technology one Assistant Lecturer, Grade 

Salary £A.4,902 per annum B in Chemistry, mainly for inorganic and physical 

Fares paid Further particulars supplied on applications to chemistry one Lecturer in Metallurgy, mainly 

fo 4 llurey on ectur i 

Mr. E J. Drake, Chief Scientific Liaison Officer, Australian Scientific Liaison Office — 
Africa House, Kingsway, London, W.C.2, in HN<& and degree standard wirses (als« 
to whom applications (quoting Appointment No. 750 231) should be addressed by \.1M. in Metallurgy and ATI. in Textiles) 
June 3, 1961 DEPARTMENT OF APPLIED PHYSICS 

(Head of Department t Pearson, B.Sc 
Ph.D A Inst.P.) 
One Senior Lecturer, one Lecturer, one Assistant 
Lecturer, Grade B, to teach to H N.C. (Physics) 


standard and to teach Physics at various levels to 


engineering and science students in full- and part- 


time courses The Department offers a range ot 


SCIENTIFIC LIAISON — JAPAN 


for Physicist or Physical 


interests and excellent 


Unique opportunity 
Chemist with broad scientific 
command of the Japanese language 


Major American Company has available a stimu- 
liaison position in Japan. 
Period of assignment in 


lating scientific Strong 
emphasis on basic science 


Japan three to five years. 


postgraduate courses 
DEPARTMENT OF MATHEMATICS 
(Head of Department: R. Wooldridge, M.C., B.Sc.) 
Two Lecturers to teach Mathematics to H.N 4 
H.N.D. and degree standard Experience in 
Statistics an@/ or numerical analysis an advantage 
DEPARTMENT OF MANAGEMENT AND 
BUSINESS STUDIES 


(Head of Department: W. F. Frank, Dr. Jur 
om., M Sc.(écon.), LL.B) 

One Principal Lecturer and Deputy Head of 

Department to act as Senior Course Tutor and 


organizers for the new (postgraduate) Diploma in 
Management Studies course One Senior Lec- 
turer in Economics Four Lecturers, one special- 


izing in Government, one in Philosophy and Poli- 


tics, one in English and General Studies. one in 
Sociology One Assistant Lecturer, Grade B 
mainly in Accounting 

Por all posts, candidates should normally hold 


University degree or Diploma in Technology, and 


where appropriate a protessional qualification 
Applicants who do not meet these requirements 
may be chgible by virtue of outstanding exper 
ence or other qualities According to the nature 
| the post, industrial or professional experience is 
|} necessary, while some previous teaching or re 
search experien would be in advartagc 
The College 1s largely housed in new buildings 


19460 The 
furing 1963 


remaining buildings will 
Equipment and general 


rccupied in 
be occupied 


facilities in the new buildings are excellent and 
4 real opportunity exists for the staff t take : 
| Part in the many further educational developments 
Reply to Box 962, T. G. Scott and Son, Ltd., 
> | operation with industry An outstanding feature 
“Ls il 4 f all Departments are many well-supported st 
l lement Ss Inn, London, Ww | graduate vurses of lectures It 
several Dip Tech ourses will be fered trom 
September. 1961 
All staff are encouraged to undertake research + 
turers y 
turers, £1,370 by £35(4) by £4001) 
to £1.550 per annum In certain circumstances 
a ndidate may be paid commencing salary above 
CHELSEA COLLEGE OF SCIENCE | THE EXPANDITE GROUP OF COMPANIES | minimum of scak Assistant Lecturers. Grade B 
} requir ialified physicists, phvsi chemists and | £700 ¢ £1,150 us add 
AND TECHNOLOGY | theoretical engineers to establish 
. establish a new Central the minimum ind maximum for training and 
MANRESA ROAD. LONDON, SW. j R <arch I wy for research in the fields fegree, which may amount to £7R* per annum 
DEPARTMENT OF MATHEMATICS | rh gy orrosion prevention, adhesives, struc Commencing salaries depend on age and exper 
Applications are invited for the post of Reader | tura mt movement stresses. ang allied fields ence 
n Applied Mathematics Salary scale: £1,800 by | Modern premis« provide first-class facilities Further particulars and app tion torms from 
£50 to £2,100 per annum, plus London allowance ncluding special ratus where necessary, Good | the Registrar. Lanchester Colk g f Technology 
f £38 or £51 according to age } Salary ind = Sta on and Life Assurance Priory Street, Coventry, t whom applications 
Information about the Department, together |S heme will t € to successful applicants should be submitted within 12 day f the ippear- 
with further particulars of the post, may be ob- | Applications in mMidenc giving tull details ance of this advertisement 
tained from the Clerk to the Governors Appli- | including salary required, to Group Personnel W. L. CHINN 
cations by May 5S, 196! Manager, 1-9 Chase Road, I N.W.10 i Director of Education 
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The Cooper Technical Bureau 
offers the opportunity 
to a young graduate in 


ZOOLOGY - PHYSIOLOGY 
PHARMACOLOGY 


or related subjects to join a team concerned with toxico- 
logical and pharmacological studies on new insecticides 
and anthelmintics. Postgraduate experience in animal 
physiology or biochemistry would be an advantage 
Good technical facilities are available in pleasant sur- 
roundings. Salary according to age, qualifications and 
experience. Five day week, good recreation facilities, 
canteen and pension scheme 


Applications should be sent to: 
The Secretary, Cooper Technical Bureau, 
Berkhamsted, Herts. 


THE PATENT OFFICE 
OFFERS SCIENTISTS 
A CAREER WITH AN 
ASSURED FUTURE 


SALARY Starting salary within the 
scale £793 to £1,719 according to experi- 
ence, with advances in the scale to £941 after 
two years and to £1,324 after 3 to 5 years 
for those starung below these points One 
Promotion only (prospects excellent) raises 
maximum to £2,715. Further prospects up 
to £4,415 


QUALIFICATIONS Age 21 to 35 and 
Degree or Diploma of Technology with first- 
or second-class honours in physics, chem 
istry, engineering Or mathematics, or equiva- 
lent professiona! qualification, ¢.g., A.Inst.P 
ARILC.. of corporate membership of 
1C.E., I.Mech.E. or LE.E 

INTEREST The examination of patent 
specifications will maintain your knowledge 
of science and technology compietely up-to- 
date and will give you inside knowledge of 
new manufactures well ahead of the public 
at large 


CONDITIONS. Location, London. Five 
day week Annual leave 4} rising to 6 
weeks with considerable freedom as to when 
it is utilized. Posts are permanent and pen- 
sionable (non-contributory) 


Write or telephone for further information 
or for a visit to see the work. The Super- 
intending Examiner The Patent 
Office, 25 
W.C2. Holborn 8721, 


U.S.A. RESEARCH FOUNDATION 


Applications invitec W positions on the staff of a known Research Foundatior 


m scien with fundamental and or industrial research experience in 


Plasma Physics 
Nuclear Physics 
Reactor Physics 
Radiation Chemistry 


Technical Optics 
Solid State Physics 
Acoustics 


r scientists in a number 


Infrared Tracking Project 
Manager required PhD steve r equivalent clecire 
weapon systems establishment expenence 
nce nh qu n me expenence 
tior ifiden « h r nality Jetails of education, 
professional qualifica ws and perience, witt Hall, B.Se.. 2 and 4 
Tudor Street. London, E.C.4. 


RECKITT & SONS, LIMITED 


wish to appoint a Microbiologist to assist in the Bacteriological Research Laboratory 
The appointment offers a very good opportunity t a graduate, age 25 to 30, who 
s interested in the development f antseptics Some experience in the use of the 
Warbure apparatus would be an advantage 
The Laboratories are wellequipped and the conditions « yment are good 
Enquiries, giving full intormat wut education, etc, should be made in writing 
to the Personne! Departmen: tt and Sons Lid. Dansom Lane, Hu 


AUSTRALIAN NATIONAI 


UNIVERSITY 
INSTITUTE OF ADVANCED SIUDIES 
POSTS IN THEORETICAL PHYSICS 
Applications arc nvited tor as 
Senior Fellow and mor Research Fellow in the 
Department of heoretical Physics which i 
carrying out theoretical studies mm nuclear physics 
in th physics of elementary particics and in 
plasma physics Preference will be given to 
applicants with experience n clementary particle 
The present academic staff of the 
are & Couteur 
Peasicc Barker. Dr. 
Robson ¢ K Kumar 
£A.? 
be made 
manent lo t 
years study 
thon towards travel 


pattern 
assistance 
f condimon 
m the Secretary 
British Commonw 
VC 1 App 
yn May 


UNIVERSITY COLLEGE OF 
SWANSEA 
DEPARTMENT OF BOTANY 

Applications are invited for the following posts 

Research Demonstrator Applicants should be 
graduates in Botany and will be expected to en- 
gage in research, preferably in plant physiology 
and biochemistry. plant pathology and ecology 
Salary scale £650 to £700 per annum, together 
with P.S.S.U. benefits and family allowances 

Research Assistant Applicants should be 
graduates in Botany or should graduate this year 
The person appointed will assist the Professor in 
the establishment and maintenance of a Collection 
of plant organ and tissue cultures and in research 
involving these cultures. Salary in the range £500 
to £650 per annum 

Further particulars can be obtained from the 
Registrar, University College, Singleton Park, 
Swansea, by whom applications (six copies). must 
be received not later than Saturday, May 13, 1961 


™ 
CXLV 
\ 
There are openings (oi Si her disciplines, both at semor a 
and lower levels 
six yea The kK arch 
Fellows is £A.2,272 to £A.2.782 Appointment 
is for three vears, with possible extension to a can 
maximum of five years Salaries in the Uni ate 
: versity are nade “ Superannuation is on 
the FS sonable travel cxpenses 
are pa th ho ng ws provided Bi 
4 f apr avail 
» at noft iwersities 
able cid nis 
ot the th 6 Gordon Square es 
Lond ms close. in Australie 
and | 1961 
> 
- 


April 22. 1961 


NATURE 


SCIENTISTS 


(In Instrumentation) 
required by 
UNITED KINGDOM 
ATOMIC ENERGY 
AUTHORITY 


ut Dounreay Experimental Reactor Estab 

shment to work with a team investigating 

reactor inmstrumentanon nc ont prob 

ems This wo t 

existing systems 

new systems d equipmen 

regard to data reduction and preseniat 

Opportunities will also exist for the intr 
equipment 


east a second- 
equivalent n 


measuremen 
Salary assessed between £790 1 £1,310 
rding to qualifications and experience 
Rented housing and house purchase assis 
tance available for married officers living 
bevond dail ravelling distance 
superannuation Hoste! 


form 
ERE 
Scotland 


RESEARCH CHEMISTS 


ORGANIC AND PHYSICAL CHEMISTS 


are required by 


PLANT PROTECTION LIMITED 


(a subsidiary of IMPERIAL CHEMICAL INDUSTRIES LIMITED) 


at its Research and Development Station 


at JEALOTT’S HILL, near BRACKNELL, BERKSHIRE, 


to invesugate the synthesis and properties of new biologically active chemicals for use 
in Crop Protection Applicants should possess good honours degrees in chemistry 
and posigraduate experience either at a university or in industry 

They should not exceed 30 years of age and should write in the first instance, giving 
brief particulars only, the Staff Officer, Plant Protection Limited, Fernburst, near 
Haslemere, Sorrey. 


UNIVERSITY OF LEEDS 
DEPARTMENT OF EXPERIMENTAL 
PATHOLOGY AND CANCER RESEARCH 

Applications are invited from graduates tor 
appointment to two Research Assistantships in 
the Department of Experimental Pathology and 
Cancer Research For the first post a graduate 
im chemistry or biochemistry is required to assist 
mm the estimation of steroid and other hormoncs 
For the second post a graduate in biw'ortK 
science is required to assist in the experiment 
study of tumour tnduction The successtul can 
didates will be eligible to apply for acceptance 

work for a higher degree Salary according 
rence and qualifications 
ations should be sent to Professor H. N 
al School. Leeds. 2 


UNIVERSITY OF LEEDS 
DEPARTMENT OF AGRICULTURE 
Applications are appointment as 
Lecturer of istar ctur Agricultural 
Botany at a salary on ale £1,050 by £50 
by £75 cK at 
for a Lecturer r range 
a vear for 
Candidates ould have 
n botany agricultural 
specialized im genetics and plant breeding 
Mterest mm grassiand ccology would he in ad 


vantage 

Applications (three copies). stating date of birth 
qualifications nd ¢ n with the 
names cs the Kegs 
rar, The University 2 (from whom turther 
particulars may be obtained) nor later than 


April 28. 1961 


UNIVERSITY OF MANCHESTER 
SYBIL MARY PILKINGTON FELLOWSHIP 
FOR RESEARCH INTO DISEASES OF THE 
BLOOD 
Applications are invited for the Sybil Mary 
kington Fellowship for research into Diseases of 
Blood, with particular reference to the causa- 

uon, treatment and cure of leukaemia in man; 
the research would normally be carried out in the 
Department of Haematology of the University in 
Manchester Royal! Infirmary The Fellowship is 
open to persons who have obained a medical 
qualification registrable in the United Kingdom 
the Dominions or any other country The stipend 
which is according to qualifications and experience 
will be within the range of £1.000 to £1,500 per 
annum. and the Fellowship is tenable for one year 
in the first instance. The Fellowship is now vacant 
for 1961, and the appointed Fellow would be ex- 
pected to take up the Fellowship on a date to be 
arranged 

Applications must be sent not later than May &, 
1961. to the Registrar, the University, Manchester 
13, from whom further particulars and forms of 
application may be obtained. 


invites applications from suitably qualified or experienced 


ANALYTICAL CHEMISTS 


r post in the Analytical Sec n of its Research Department at Billingham, ¢ 


at 
Durham 


Candidates should have ) gr n chemistry or an equivalent qualification 
4 sound nowledge of gene r nic analy 4 chemistry together with some 
experience in modern physico-chemical methods and an interest in the development o 


automatic analytical techniques, is required 


The work is not routine and is concerned with the development of analytical methods 
in the Rescar Laboratories and the Control Laboratories Laboratory 
ellent and include the latest physica nstruments 


use 


nsidered well above average and include such benefits as 


service are 
tory Superannuation Scheme, housing, remova acilities, ¢ 


Further details may be obtained from 


THE PERSONNEL MANAGER, 
BRITISH TITAN PRODUCTS COMPANY LIMITED, 
BILLINGHAM, CO. DURHAM 


Please quote reference 


The Manufacturers f Brvicreem, Maclean's Toothpaste, Silvikrin and many other 


famous toiletry and cosmetic products require for the Product Research Laboratory 


CHEMIST 
RESEARC 
SISTANT SECTION LEADER 
ASSISTANT SE N LE. 
Graduate, 20-25, for formulation and development of toiletry and cosmetic products 
Similar experience useful but not essential Working conditions are excellem, and 
the Company operates Profit Participation and non-contributory Pension Schemes 


writing to 
Personnel Manager, 


COUNTY LABORATORIES LIMITED. 
Beecham House West. 
Great West Road, 
Brentford, Middlesex. 


class honours degree 
tronics), and should be interested in in 
Strumentation, particularly in the develop- 
men equipr for new methods of 
a 
Send post card for applicatior 
Personne! Manager, UK AEA 
Dounreay Thurs Caithness 
quoting reference 221 34 
British Titan Products Co Ltd 
o 
on 
Phe 
4 
| = 
HUE: 
Apply 
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Yow) 


RESEARCH OFFICERS 


in Operational Research 


App ations are invited to fi a number of vacancies in the Operational Research 
Department { The Stee! Company of Wales Limited (Stee! Division) 
HONOURS GRADUATES who are stimulated by the prospect of applying 
screntific methods to mtribute t the solution of management problems for these 
positions the at y and experience he individua are more importam: than 
the discipline of his initial degree 

MATHEMATICI ANS to he p form a section for the development and applica 
tion f mathematical methods in operational research projects 

STATISTICIANS to join operational research teams and to supply an analytical 
service to other Company Departments 

COMPUTER PROGRAMMERS ¢o join operational research teams and to 
supply a computing service olf a very . iSSiSt research into Company 
computer developments on the plant as wel! as in the ffice 

There are opportunities for women graduates as mathematicians, statisticians or 
computer programmers. 

The Department is based on Port Talbot in South Wales, but a newly established 
section is about to start work based on Swansea 


The conditions of work in the Company are of a high standard. 
The salary offered to any individual will depend on qualifications, experience and 


age, bot will 


be competitive. 


form to 


Please write for application 


Superintendent, Personnel Services, 
E STEEL COMPANY OF WALES 


Division) 


Abbey Works, Port Talbot, Glam. 


LIMITED 


(Steel 


LABORATORY TECHNICIA 


Required in 


Rapidly expanding Radioisotope Department 


QUALIFICA 


Satary Ra 


VICTORIA GENERAL HOSPITAL 


Halifax, Nova Scotia 


Good background of Hematological and 
one “A 


TTONS 


lechnique, preferably level 


orking conditions, full Civil Service Benefits 


NGe: Commensurate with qualilications and experiec 


Allied Labora- 


science 


For further detail pply to Dr. J. E. Stapleton, Radiotherapy Depart 
nent, Victoria General Hospital, Halifax, Nova Sco 

Application forms may be obtained from Nova Scotia Civil Service 
Commission, P.O. Box 943, Provincial Administration Building. Halifax, 


Nova Scotia 


St 
cl 


an 


w 


A FIRST-CLASS CAREER IN 

RESEARCH AND DEVELOPMENT 

Following are examples of vacancies at 
SCIENTIFIC OFFICER (£738 to £1,222 
or SENIOR SCIENTIFIC OFFICER 
(£1,342 £1,654) level now available 

EXPLOSIVES RESEARCH AND  DE- 
VELOPMENT ESTABLISHMENT, WAL 
[HAM ABBEY, ESSEX—research on 
NOVEI ANALYTICAI TECHNIQUES 
involving INFRA-RED spectroscopy or 


CHROMATOGRAPHY 


GARSTON, 


BRIA of 
ing them (Senior Scientific 
tific 


CHEMICAI 


DEVELOPMENT n 
LYTICAI 
chromatography 
radiography 


Senior Scientific Officer or Screntific Officer) 

r ar many her vacancies in 
CHEMISTRY, PHYSICS and in most other 
scientific disciplines All posts carry a pen- 
sion Good promotion prospects Full par 
ticulars r Civil Service Commission 
(Scientific Branch), 17 North Audiecy Street, 
London, W 1! 


CHEMISTS 
IN GOVERNMENT SERVICE 


(Scienufic Officer) 


RESEARCH STATION, 
WATFORD HERTS—RE- 
ARCH on the PROPERTIES of 
AYS; their muneralory and = plasticity 
d the KINETICS and PHASE EQUILI- 
the compounds formed on heat- 
Officer or Scien- 


BUILDING 


Officer) 


TORATE, WOOL 
RESEARCH and 
MODERN ANA 
ncluding gas 
intra-red SPectroscopy 
and differential thermal analysis 


INSPEC 
fand elsewhere} 


ICH 


METHODS 


R.A.E. Ministry of Aviation invites applications 
for a limited number of Senior and Jumor Re 
search Fellowships tenable for three years at the 
Royal Aircraft Establishment Farnborough 
Hants, or Bedford 

Fellows will be required to carry out Funda 
mental Research in connection with advanced 
rocket and aircraft projects The scientific fields 
covered include acrodynamics, thermodynamics 
aircraft and = missile structures guidance and 
control techniques, new synthetic polymers and 
their properties, electronics involving solid state 
physics, sem nductors, propagation, physics and 
chemistry of schargee physics 
microwave phys s will be selected 
according to Xperience t the 


Fellows and the needs of the Fstablishment. Can 
didates must be British subjects with normally 
enther a first r second uss h jearce im 
the natural sciences, mathema r engineering 
and with evidence \ 
ability in research 
without the adem 
Produce evidern 
search may b idn 
postgraduat resea 
Junior 
to 6) and t 
search Fellow 
Re muncrat na wa 
£1,325 £1 640 


can be for an establish 
post th gh a Serv Cor 
Competition 

t f 


RESEARCH FELLOWSHIPS 


UNIVERSITY COLLEGE OF 
SWANSEA 

Apr ation nvit fron tably q fied 
candidates f a Res h | wship in Pure 
Mathematics Salary with £800 
£1.100 per annum ’ rd } t 
and experien refits family 
allowances 

Further part rs may } red trom the 
Registrar University ¢ z Singleton Park 
Swansea, by whom applications (four copies 
must be received by May 1 


Fe 
= 
Wey | 
om 
2 
TH 
— 
: 
ship ler At ex 
piry of } f of surtable age a 
! (pensionabk 
mission Open 
from 
subject the D RAF wh. Han for 
return by April 24. 1961 Overseas ndidat 
should send written applications. stating ag 
leasant nationality and pla birth of self d parents 
nee. 
bie 


April 2 2°? 196) 


DIRECTOR OF RESEARCH 
BANANA BOARD, 
JAMAICA 


UNIVERSITY OF EDINBURGH 
DEPARTMENT OF ELECTRICAL 
ENGINEERING 


H STEWART 


UNIVERSITY OF LEEDS 


DEPARIMENT OF BACTERIOLOGY 
ment 


NATURE 


RESEARCH 
SCIENTISTS 


FOR 


FORMICA LIMITED 


Research and Deve 


d scientists are requirec 


of research 

Process Chemical Engineering 
Structural Plastics 

Adhesion and Cohesion 
Resins and ee 


These »ppointments w appeal 


CHEMICAL ENGINEERS, 
PHYSICAL CHEMISTS AND PHYSICISTS 


en ess important than pr scientific 


range 
1.000 


Corresp te 4 should 
addressed t 
The Research Director 
FORMICA LIMITED, 
West Chirton, North Shields, Northumberland 


Formica Limited-—a subsidiary of The De La Rue Co. Lta 


WYE COLLEGE 
NIVERSITY OF LONI 
TURER IN AGRICI 

CHEMISTRY 


under the F.S.S.t 
trom th 


near Ashford Kent 


be submitted by May 


NASH AND THOMPSON LIMITED 


a Member of the Thorn Electrical Industries Group Research and Development 
Laboratories, Tolworth and Chessington, Surrey 


Radio, V.H.F. and Micro-waves;: Infra-red, Light and Gamma 
Rays; Sub-Sonics, Acoustics and lL Itra-Sonics. 


QUALIFIED PHYSICISTS 


are interested 


practica 
Rad 
sources 
Write in the fir instance t 
The Chief of Research, 


Nash and Thompson Limited, 
Hook Rise South, Totworth, Surbiton, Surrey. 


| 
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Ap are ed pos | = 
Research b e Ba = 
4 Statu Dir will be ex | = 
ty sear D irime which as 
| pment Department 
. jing t fd ses 
d is a member of De La R rapidly expand 
| internat al ip of pa s with a reputat 
act na number of st ed ficids 
Sa quaiificat S and ex It is intended t Jout th pon 
serie nut £3,000 research over the next few years dur ht ia 
‘ wances move from Tynemouth to a new research building in the South 
Secretary, E P 602 
Ba Boa PO. Box 602 au 
Kingston, Jamaica, WI 
| 
dig | 
| 
Applications are invited for tS of Assist 
ee ant and Lecturer in the ew department of Elec- ae 
on sor Enginecring, to tak p duties as soon 4 a 
Possible Applicants sh have a good honours 
fegr 1 clectrica enginecring with specia = 
rterests and expericr n one of the ylowing but 
b es trica machin microwaves ability 
a cancies also for ' , 
oo u s New la ries are being equipped ear people who expect to graduate this a 
and rses zg pia Jj which w 
Those who work hard and effectively ca t tly expect rapid 
for a higher degree. Salary scales: Assistant, £800 by p es for travel and 
as 2 £50 t £950 per annum Lecturer, £1.050 by £50 he cxchangc views with British and forcien a ate pi 
to £1.2 Bar: £1,300 by £50 to £1,400 by The ation of orminal papers is act raged 
to £1,850 per in nent the scales w fay 
to qualificat and expenence I 
pos suf and family | 
R t ftwor rees, should be iged ane 
t 1 April 2° 
CHARLES 
rv sca l t £1 340 4100 1 
Rewistr The Unis Leed shon 
ind a ‘ nination 
TURA 
| 
n Agr tura! Chemistry, with sp retet 
to Anin Biocher v and Nutr th 
turer ar for which th salar les 
ent work in niunction with 
Assistant Lect £0 by rer is pes as w level power 
£1.050 by £50 to £1.400 by £75 to £1,550 (har) 
wan 
ce 
4 
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ERSITY OF 


HONG KONG 


NATL 


ADEI 


AIDE 


April 1961 


UNIV UNIVERSITY Of 
2 


UNIVERSITY OF ADELAIDE 


LECTUPESHI R LECT! 


N PHYSICS 


RESHI \ 
t Bot t 


r i 
tr Morph 


MANCHESTER COLLEGE OF — 


SCIENCE AND TECHNOLOGY ye 
RESEARCH ASSISTANTSHII IN 
MATHEMAT requ 


DEVELOPMENT OFFICER 


FRNATIONAI 
MPANY (MOND 


NIK 
LIMI 


KEI 
ED 


INDIAN INSTITUTE 
SCIE NCI 
ALORE 12 (INDIA) 


RANG 


at 


BRITISH EMPIRE ¢ 
CAMPAIGN 


RADIATION RESFARCH 


ANCER 


UNIVERSITY OF WESTERN 
AUSTRALIA 


RESHIP IN PSYCHOL(OM 


ECTI 


UNIVERSITY OF 
DEPARIMENT 


BIRMINGHAM 
GEOLOGY 


NATIONAL COLLEGE OF FOOD 


TECHNOLOGY 
GEORGI AVENUE 

F.R.I.C 
LECTURER IN PHYSICS 


UNIVERSITY OF LIVERPOOI 


\ 


j 
4 
on 
\ and | £4.48 to £A.1.30 Genes (a) Demonstrat expe k ‘ 
t hers the |a ca wt with 
Kinedom dp es 
he y h M Schen with B 
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f tt to the Res The ty of A j scope t 
| ‘A 4 \ \ i cr 
\ G Tern \ 4 
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w nm th 4 Ad S ? Aust r ter 
tainable from the Registrar on payment Re.! 
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Mark nfide probationary per f tw Cand 
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r experimental equipment wt r of Industrial and Admir 
he D Research Unit | pvchology. N allos 
th Institut rad R 
ne know - invit Qualificat H ficat vith 
| and London, on M 1, 1961 fuct ! ' and a. 
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t A G PAI 
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silat f hem by S ‘ hy | perience 
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Anr < oss tor ‘ nd tion nd xp t with tf Imes 
Opr of thr refer i t later 
Php Der 1 oR j 4 tair he College) M Ihe Un 
Hye Med et 1 as pos- | rsity. rpool, fr at ther parti- 
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PHARMACY 
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NATURE 
SCHOOL OF HA 


OF MALAYA IN 
MASI COLLEG 
GHANA 
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SCHOOL OF AGRICULTURI UNIVERSITY 
KUALA LUMPUR 


KUMASI COLLEGE OF TECHNOLOGY 
GHANA DEPARTMENT OF PHYSK 


RESEARCH CHEMISTS 
RESEARCH COUNCI! 
AL CHEMIS! 


! tw posts 


MEDICAI 
GRANT AND PHYSIC 
ns ar nvit 


Applica 


NIVERSITY OF SYDNEY 
PCTURESHIP IN PHARMACOL 


TEA RESEARCH INSTITUTE 
EAST AFRICA 

BOX 91, KERICHO, KENYA ¢ 

AGRICULTURAL CHEMIST 

respor MID-ESSEX 

SCH 

MARKET ROAD, CH 


UNIVERSITY OF EDINBURGH 
PARTMENT OF BOTANY 


CHARLES STE 


PECHNOLOGY 
S AVENI FEN’S UNIVERSITY 
ONTARI CANADA 
RER IN CHEMISTRY 


FECHNICAI 


FOOD 


NATIONAL COLLEGE OF 


TH-FAST ESSEN 
COLLEGE 


ROAD 


Sol 
LONGRBRIDGI ,AGENHAM 
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NATURE 


OPPORTUNITIES FOR SCIENCE 


April 22, 1961 


AUSTRALIA 


N \ \ S UNIVERSITY OF NEW SOUTH WALES 
| COMMITTEL AND MATHEMATI NIVERSITY OF NEW SOUTH WALI 
IRIGHTON TECHNICA a GRADUATES TO TAKE UP LECTURER —DEPARTMENT OF 
j \ c BE MA Phi rp 
BS PTEACHING CHEMISTRY 
R , ( ‘ M m who a \ n ted nt 
( t they t tl Ch New 
a 
write to | 1 mine 
\ Ont N ( ity | 
4 jing hi ot It 
w 
s t x t he ry At 
( b th are d Sa 
‘ R ‘tie tA £A2.4 annun 
Su Sup I Firs 
THE MANCHESTER COLLEGE ship fares to 
B nten days. OF SCIENCE & TECHNOLOGY ting the nan 
D Fa gv in the University f tw 
Oe Manchester) Genera New Strand, 1 
Brighton af 2. a wa 
JAMAICA COLLEGE OF ARTS | LECTURERS IN South Wales, Box 1. Post Off 
ELEC I¢ . ENGINEERIN 
SCIENCE AND TECHNOLOGY LECTRICAL ENGINEERING cans outside the United Kinadon 
»plications are ec tr Lectureships niv submit th 
KINGSTON Ele Engineering with equivalent Lond address add 
Principal: H. Falk M Sc (Wales), BS 1 
a Inst P itus ersit Manchester. 
|] Salary will be in the scale £1,050 by £0 || UNIVERSITY OF QUEENSLAND 
n the Science Department family LECTURER IN ANIMAL HUSBANDRY 
lowance for mes £100 px The > and ~ ned posit Th lepa proposes to 
nt dine ¢ up may be wained from the nd ar w in 
th Techn gy Manchester, 1 ton. ar vites apphecations for a lectureship 
Colk pidly d © last Gate lor receipt of app = | in either of these two fic In the field of 
i for r ( M 12, 1961 meat production pref n will be given to 
for ( I In Field | Jidate with knowledge growth process in 
London, W.C.2. to whom app (six copes), | SOUTH-WEST ESSEX TECHNICAL | ‘elation Jy composition, carcase appraisal 
giving age ficat xm nd na and met Pr perience in the 
h h | COLLEGE AND SCHOOL OF ART] Meat tndu would b it In the field 
1% FOREST ROAD. WALTHAMSTOW, F.17 f reprod n. the apr “ be expected to 
PHYSICAL-BIOCHE MISTRY RESEARCH tu nd h fe y { reprodu 
UNIVE RSITY Of GLASGOW Gr id tes al r Ge and tion in sh p or the ! na- 
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mt (part-? Work | Research Assistar prep or an 
~ Dee (MS r PRD) of t the ha backer physio 
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tia sa 4 DNA i RNA i mponent t “Ta ly ive 
» £750 ine t R oth ble to the 
Red Redox is t acid ht th S ‘ \ n of 
( The G R ‘ nd versitic othe British Commonwealth 
t } fos G Sq I Ww } n 
ROBT. HUTCHESON > t \ I ion Mn 
UNIVERSITY OF DURHAM Met | MANCHESTER COLLEGE OF 
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NEW ASTLE UPON TYN I tr f Teet th Universitv of 
ex M h 
r\ ‘ Chr Ann I hip in 
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\ \ I 19 to £1.099 | 
dit ¢ present p ASSISTANT LECTURESHIPS 
‘ hiect rta | Ar for As nt Lecture 
‘ sities rn 4 made toward trv h th M gv fc) 
k Pen cxpens nd h tan avail Physics I lit research 
k with " are avail S» £790 by fifteen at 
P Limited th r irs nd ipplication forms are | and 7 to £1,240 per 
Id working a brand wt whe ht fror the Secretar ciation of | annum Starting sala fependent on qualifica- 
Ax ties f the British nwealth | tions and expe 
n Work Gordon Sa wc} Th losing | Application btainable from the Col- 
M 4 I t h G Ltd. | date for r of appl ns. in Kuala Lumpur | lege) <h i t ent h Pr pal on 
h. Le ershir ynd London May 71. 1961 us possible 
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BIRKENHEAD EDUCATION 
COMMITTEL 

AD TECHNICAL 
\.M 1M 


BIRKENHE COLLEG! 
Prin M.S 


OF SCOTLAND COLLEGI 
OF AGRICULTURE 


NORTH 


A 


DEVON EDU ¢ 
DEVON EDUCATION COMMITTEL 
HERBERT WHITLEY SCIENTIFIC 

EDUCATIONAL TRUST 


ATION COMMITTEI 
AND THI 
ANI 


of Ea 


ured 


UNIVERSITY COLLEGE OF WALES 
ABFRYSTWYTH 
App are invited for the pos 
tant Lect Departmer 
Mathem 
1961 


m th 
not later than May 


sent 


UNIVERSITY OF GLASGOW 
DEPARTMENT OF GENETICS 
Applications are invited for the post of Blood 
Group Serologist to take part in a search for 
1) tinkages in man Commencing 

annum 
ations (three copies) should be lod 
than April 29. 1961. with the Secret 
versity Court, The University 


later 
the Un 
Ww? 


Gilase 


ROBT HUTCHESON 


Secretary of niversity Court 


INSTITL 
ral 
tired 
itham 


ANCER RESEARCH 
Research Assistant re 
Beatty Research Institute 


n-graduate 
might be 
hn 


HNICTAN 


REOUIRED FOR RESEARCH 
Riock 


Immun hemical 


NATURE 


OF HYGIENE 


al Scientist w 


LONDON SCHOOI 
AND TROPICAI 
Engineer I 


Applicants are asked to write giving full 
details of age. education, qualifications and 
experience to Box No. G8808, c/o Whites, 
72 Fleet Street, London, E.C.4. 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 
UNIVERSITY OF READING 

BIOMETRICIAN 


wit 


ONTARIO CANCER 
FOUNDATION 
HAMILTON CLINIC 
HAMILTON GENERAL HOSPITAL, 
HAMILTON, ONTARIO 
cations are invited for appointment 
Physicist Applicants should possess 
an honours degree in physics or equivalent 
experience in hospital physics is desirable 
but mot necessary An interest in research in 
physics r radiobiology is expected 
ym initial salary for untrained honours 
| graduate is $6,000 per annum ; pension scheme 
Applicanuons should be to the undersigned 
| from whom further details may be obtained 
R. J HORSLEY 
Senior Physicist 


App 


sent 


FORDHAM UNIVERSITY 
NEW YORK CITY 

DEPARTMENT OF CHEMISTRY 

RESEARCH ASSISTANTSHIP 

| For the study of high solubility 
n salt solutions 
Prefer student w 

month 

Apply to: Dr 
Depar 
Fordham 
New York $8. N.Y... U.S.A 


ESEARCH FELLOWSHIP 


g deer nd research 


pressure gases 
Geochem 

rking toward the 

Norman O. Smith 


f Chemistry 
rsity 


tment 


nive 


LAC R 


hen 
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UNIVERSITY COLLEGE OF WALES 
ABLERYSTWYTH 


PARIMENT ¢ ZOOLOGY 


UNIVERSIEFY OF NATAI 


PARIMENT Of 


FOURAH BAY COLLEGE 
NIVERSITY COLLEGE OF SIFRRA LEONE 
ted for a Le ? 


SIR JOHN CASS ¢ 
FEWRY 
DEP 


OLLEGEI 
SIREET LONDON 
ARTMENT OF PHYSICS 


G 


£1,408 
Further ar and f ’ 
ray t btained from the Secretary 


MANCHESTER COLLEGE 
SCIENCE 
(FACULTY OF 

UNIVERSITY 


OF 
AND TECHNOLOGY 
TECHNOLOGY IN THEI 
OF MANCHESTER) 

a Demonstratorship 

in the Department 

with appropriate 

Study tor higher 

Super 

allowances 


obtained trom 


annuation under the 
A form of application 
Strar, The Manchester College of Science 
chnology., Manchester, 1 The 
spt of applications is Saturday 


may 


last day 


May ¢ 


UNIVERSITY OF 
NATURAI 


ABERDEEN 
PHILOSOPHY DEPARTMENT 
invited Lectureships and 


Physics Theore 


for 


Experimental 


expenses 
ons and 


rom the 


Iged by 
the British 


TECHNICAL INFORMATION SERVICE 
f 


lib ha vacancies 


literature 
hnical inat 


voung 
th techn 
Belgrave 


4 
prions encir la ot k t 
\pp wing | n ‘ mis anect with the ae 
SCIENCE DEPARTMENT s int ps. Appointment for | 
Senior Lecturer in Phy Ct ry. Gest plicant | ald 
iw years i a int | ‘ tor 
a ae "u Grad KR » Phy As t Grade | tory f the D f H n Phy Resiats 
\ Ct stry Salary with | \ al t M Res Sala 
May 1. 196) ¢ pp nt to the post 
‘ G i Nia na (a Jates aged er mus 
West London area 7 k 
by 01 £1 414 £1490 byw £75 
‘ — Square, London, W.C1, trom 
Paient 7 rd Bot Gradua va 
Ar ts. preferat t 1} rests requir nt Sect f Statist 
wid bicolor ntercst \ tt we sullat lf 
{ statistics is desirable, th t initially ess The & he post 
cr tial tra g w Apr | turer in Pfysics Candidat are. expected 
OMicer ( Fd ticn OF Larkbear Scientific Officer (£717 to £1,222) rs ! g them 
tak f t part tt t pret ng 
Topsham Road, Exeter. Last date for the receip: | Uf Micer (£1,302 to £1,654) grade, accor ts f Sm nd Ger 
DD. Shinficld. Reading. Quote ref 61/12. | esirable. The appointment will date 
“4 to £1.601 
; 
an be f hor ae 
ipplications should be 
App EAs 
—— and a Research 
qualifications w 
£1,050 by £50 to £1,400 (Rar) by £75 to 
ie k n <trr | Assistants, £800 by £50 to £050. w th FSSt J 
See ture and ott f a biophysical character hild allowance and part removal ! a 
a) ferred, but n th suitable qualitica experience an 
tions and exper ynsidered Salarv Particulars and forms application 
nm MR & ul Officers App — | OCCretary, The University. Aberdeen with 
tary, 33 Sumner Place, S.W.7, quoting ref. 301 May 15S. 1961 Applicants outside 
| experience, preferably in polymers or surface coat- | ONE Copy of applicatio 
a ee ce. ings, is required for a special research project on ae 
Department of Indian la nvolving bas studi t chemical | As Ts to 
i 
penen lesirab nua | modifications and initial evaluat f their tech | handle w ng f ex First al 
tion under FSS H lay arrangements will | nical potent tic The will fully alary up to £1,000. requir «perience f this 
b honoured Applications giving full details ommensurate with age xf ence type of work and involve supervision f smatl 
f expericn t should + dressed to th Application with th tw reterecs it am of searchers £700. 
(eae Secret Wright-Fleming Institue St Marv’s ot la be sent to th D tor Paint Research | might « < nce graduate attracted by Dds 
Hospital Medical School, Paddington, W 2, | Station, Waldegrave Road, Teddington. Middk work w al literature Apply Director 
reach him not later than May 1. 1961! sex | Aslib. 2 Square. London. SW 1 
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Gallenkamp 


(ABSORPTIOMETER) 


A NEW ADVANCE IN 


RAPID READING 


REFERENCES 

E. J. King, 1. D. P. W 
Microanal\ n Medical B 
chemistry Edn 
G. Del 

Vethods in 


ry 


calorimeter takes advantage of the latest remark 

able improvement in moving coil meters The new 

‘Centre Pole’ principle has yielded an instrument of all the 
virtues, extreme robustness and rigidity, accuracy, high-sensi 

tivity, and brisk stick-free action which gives precise readings in 
3 seconds. The § in. scale is calibrated directly in extinction (1 


APPLICATIONS 


Clinical Tests and Bio-Chemistry. Blood, Urine, fast action—precise reading in 3 
Body fF luids, etc secs. 

Food Chemistry. Analysis and Quality Control directly calibrated in extinction 
Analytical Chemistry. Inorganic and Organic (E) 

Analysis one knob operation 

Agricultural Chemistry. Soil Analysis 3-position sample holder 
Metallurgy. Iron, Steel and Non-Ferrous Metal tropicalized 

Analysis. stabilized light source 


ASK FOR FUBLICATION 


Fechnico 


ARE YOU ON OUR MAILING LIST? 
We produce many publications giving Travelling in Europe this June? 
details of our latest developments in 
Mal Visit us at the ACHEMA CONGRESS, 
faborato equipment ane sure that pe 

me ‘ Frankfurt Am Main (June 9-17), Hall 11, 
Stand B4 


vou get copies of everything hy havine 


your name on our mailing list. A request 


from vou will he me 


SUPPLY THE WORLD’S LABORATORIES 
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House. Sun Street, London. E.C.2 Victoria House, Widnes, Lancs. Telephone: Widnes 2040 
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